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ADVERTISEMENT 


The scientific publications of the National Museum include two 
series, known, respectively, as Proceedings and Bulletin. 

The Proceedings, begun in 1878, are intended primarily as a medium 
for the publication of original papers, based on the collections of the 
National Museum, that set forth newly acquired facts in biology, 
anthropology, and geology, with descriptions of new forms and 
revisions of limited groups. Copies of each paper, in pamphlet form, 
are distributed as published to libraries and scientific organizations 
and to specialists and others interested in the different subjects. 

The dates at which these separate papers are published are recorded 
in the tables of contents of each of the volumes. 

The present volume is the hundred and first of this series. 

The Bulletin, the first of which was issued in 1875, consists of a 
series of separate publications comprising monographs of large zo- 
ological groups and other general systematic treatises (occasionally 
in several volumes), faunal works, reports of expeditions, catalogs of 
type specimens, special collections, and other material of similar 
rature. The majority of the volumes are octavo in size, but a quarto 
size has been adapted when large plates were regarded as indispen- 
sable. In the Bulletin series appear volumes under the heading Con- 
tributions from the United States National Herbarium, in octavo form, 
published by the National Museum since 1902, which contain papers 
relating to the botanical collections of the Museum. 


REMINGTON KELLOGG, 
Director, United States National Museum. 
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Tue name Myochrous (ys, mouset+xpara, color) appears first in 
the DeJean Catalogue of 1837 (p. 438), with three specific names listed, 
all nomina nuda. In 1846, in the d’Orbigny Dictionary, the genus 
was mentioned, but it still remained a nomen nudum. Chevrolat 
stated that two of the three species listed were from Cayenne and one 
from the United States. In 1847 Erichson? adopted the name from 
DeJean’s Catalogue and described a single species from Peru (Ayo- 
chrous immundus), thereby validating the genus and fixing the type. 
In 1851 Blanchard? described four species from Chile, and in 1864 
Philippi? two more from the same country. In 1856 Jacquelin 
DuVal‘ placed a Fabrician species (Cryptocephalus dubius) , probably 
from St. Croix, in the genus. In 1858 Boheman ° described a species 
collected on the voyage of the Hugenia at Rio de Janeiro, which he 
named M. denticollis, a name that had already been used by Say for a 
species of Colaspis from Missouri, which LeConte in 1859 assigned to 
Myochrous. Baly,’ in 1865, in “an attempt at the classification of the 
Eumolpidae,” gave a description of the subfamily Myochroini with a 
table of the genera, in which he included Dictyneis, Myochrous, Glyp- 
toscelis, Pachnephorus, and E'ryxia. To Dictyneis, a genus described 





1 Archiv fiir Naturg., vol. 8, p. 164, 1847. 

*In Gay, Historia fisica y polftica de Chile . . ., vol. 5, pp. 544-546, 1851. 

8 Stett. Ent. Zeit., vol. 25, pp. 389-390, 1864. 

47In Ramon de la Sagra, Historia fisica, politica y natural de la Isla de Cuba (Spanish 
ed.), vol. 7, pt. 2, pp. 124—125, 1856. 

° Kongliga Svenska Fregatten Eugenies Resa . . ., Insects, p. 616, 1858. 

6 Journ. Ent., vol. 2, pp. 433-436, 1865. 
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in the above-mentioned article, he assigned the species of Myochrous 
described by Blanchard and Philippi, separating them from Myo- 
chrous because they are wingless, have the elytra soldered together at 
the suture, and are more gibbous and covered by tubercles. In the same 
year Baly” described three new species of Myochrous—M. armatus 
from Brazil, M. eaplanatus from Venezuela, and J. sallei from Mex- 
ico. Of the remaining species in the genus, two North American ones 
have been described by LeConte, five have been described in the Bi- 
ologia Centrali-Americana by Jacoby, and one from Argentina by 
Bréthes. Recently Schaeffer has described three and Johnson one 
from the United States. 

In 1947 * I worked up the West Indian material in the Museum of 
Comparative Zoology and the National Museum collections, and in 
my study of these species I came to realize that the United States 
species were somewhat confused, particularly those closely related to 
the important economic species I. denticollis (Say). A Mexican spe- 
cies that invades southern Texas and New Mexico and a southeastern 
species have both gone under that name. In the sguamosus group, 
furthermore, there were two other unrecognized species, and in Cali- 
fornia occurs another closely related to M. longulus. As for the Mex- 
ican and Central American species, nothing has been done since 
Jacoby’s treatment of them in the Biologia. Many specimens of A/yo- 
chrous, which are impossible to name because they are mostly unde- 
scribed species, are constantly being intercepted at ports of entry in 
shipments of fruit and vegetables. In studying the Central American 
species I included some South American ones, as some were common to 
both Central and South America. Since only five species have been 
described from South America, and since others were represented 
in both the Museum of Comparative Zoology and the National Museum 
collections, I have been tempted to describe the most distinct and 
well-marked species. Others, of which we have not sufficient material 
to warrant drawing up a description, I have left untouched. Un- 
doubtedly many additional species exist throughout Central and South 
America that will turn up in future collections. 

The genus is a difficult one because the species are so closely related. 
They are all similar in color, dark reddish brown or piceous black, 
and all are more or less densely covered by pale scales that hide the 
underlying sculpture, particularly that of the thorax wherein most 
of the differences appear. The genitalia, for the most part, are of the 
same general shape and in many, without close examination, seem 
much alike. In addition, there is considerable overlapping in the 
range. But after studying the material from both North and South 


™Trans. Ent. Soc. London, ser. 8, vol. 2, pt. 4, p. 335, 1865. 
8 Blake, Proc. Ent. Soc. Washington, vol. 49, pp. 22—28, 1947. 
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America, I find that, as in other genera such as Disonycha, the species 
in many cases fall into fairly definite groups. As we come to know 
more about them, I am certain that this grouping will become even 
more evident. Because of the fragmentary knowledge of the genus 
in Central and South America the keys that I have drawn up for 
the species here described from those regions are bound to be inade- 
quate. Inthe treatment of the Central and South American members, 
the species have been grouped according to apparent morphological 
characters rather than according to geographic distribution, insofar 
as it is possible. 

In the United States, where I have recognized 18 species, the genus 
appears to be best represented in the Central and Southern States. 
There are two species occurring on the Pacific coast from the middle 
of California southward, and on the Atlantic seaboard there are three 
species that occur from Maryland southward. The rest are all from 
the central part of the country. One species, sguamosus, ranges from 
the Great Plains of Canada, in Alberta and Saskatchewan, through 
Montana and the Dakotas south to Texas. The rest are found farther 
south, movallus and a new species in the Dakotas, denticollis from 
Iowa southward, and in Texas, the meeting point of Mexican and 
northern species, there are seven species. 

In the Central American species the localities are too poorly indi- 
cated on most of the specimens to permit many deductions. A great 
many are labeled simply as found in shipments of fruit or vegetables 
from Mexico, Guatemala, or Honduras. In all, 11 species are rec- 
ognized as occurring in Mexico and Central America. Of these, three 
are known to extend their range into the United States; 8 are re- 
corded from Mexico. In the Canal Zone, where most intensive col- 
lecting has been done, 5 are known. 

Two of the species found in the Canal Zone are represented in mu- 
seum material from northern South America. Besides these two, 
there are 26 others recognized in this paper from South America. 
They occur from Colombia on the Pacific side down through Ecuador, 
Peru, and Bolivia to Chile, and on the Atlantic side from Venezuela 
and the Guianas, through Brazil, Paraguay, and Uruguay to 
Argentina. 

In the West Indies the beetles have been taken in Cuba, Puerto Rico, 
Haiti, and Jamaica in the northern group of islands. Future col- 
lectors will probably find them on other islands. This group is quite 
distinct from any in North and South America. On each island is 
found a species closely related to but slightly different from the ones 
on the other islands. The specimens from the islands of Barbados, 
Grenada, and Trinidad belong to a species that is also found in the 
Guianas in South America. 
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Myochrous is one of 23 genera that are grouped together under the 
Myochroini and are chiefly characterized by being covered by scales 
or coarse hairs; in addition, the prothorax has a distinct margin, and 
the prosternum is lobed under the eyes. The two pairs of posterior 
tibiae are not emarginate except in the genus Pachnephorus, which in 
this regard unites the group with the Typophorini. 

Only eight of the genera occur in the Western Hemisphere, and of 
these only three, Glyptoscelis LeConte, Myochrous Erichson, and 
Colaspidea Laporte, are from North and Central America. Chalco- 
sicya Blake is confined to the West Indies. Dictyneis Baly, composed 
of a group of very odd wingless beetles with the elytra decorated with 
warts and tubercles, is known only from Chile. Jansonius Baly is a 
monotypic genus from Chile. TZ'richochalcea Baly and Cellomius 
Lefévre are both monotypic genera from Brazil. The remainder of 
the group of genera is chiefly from Asia and Africa. Pachnephorus 
Redtenbacher is found also about the Mediterranean, and Colaspina 
Weise is a monotypic genus from Provence. One Australian genus, 
Neocles, Chapuis described as being the Myochrous of Australia. The 
description of the thorax with two big tubercles on the projected 
anterior margin together with a median sulcation sounds very much 
like that of the unique species M. curculionoides Lefévre from 
northern South America. 

In North America Myochrous comes nearest to Glyptoscelis and is 
distinguished from it by having the front tibiae and thorax usually 
toothed, the claws appendiculate, not bifid, and the elytra striately 
punctate. 

Myochrous is composed of a fairly homogeneous lot of species. Yet 
in this natural group there are variations that suggest its close rela- 
tionships with the other genera. For instance, some species of 
Pachnephorus occurring about the Mediterranean are not unlike some 
species of the Mf. sguamosus group, which occur in the more arid regions 
of the United States. Like Pachnephorus, M. squamosus is without 
thoracic toothing and has broad, often bifid scales, but the shorter 
first abdominal segment and the lack of emargination of the hind 
tibiae place it definitely with Myochrous. 


DESCRIPTION OF THE GENUS 


From 3.5 to 9.5 mm. in length, usually stout, oblong, reddish brown, 
piceous, or black beetles, frequently shining with a bronzy luster when 
denuded of the usually dense and appressed grayish, pure white (in 
M. sallei), pale brownish, or yellowish scales that cover the entire 
upper surface, the lower surface less densely and more finely pubescent ; 
beneath the scales the surface usually coarsely and the elytra striately 
punctate. Prothorax for the most part 3-toothed, antennae short, 
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not coming much below the elytral humeri and with thickened outer 
joints, anterior tibiae usually with an inner tooth, and posterior femora 
often bluntly toothed. 

Head broad and rounded over the occiput, ordinarily roughly 
sculptured, with the punctures often in lines or wrinkles down the 
occiput, on each side nearly always a more pronounced ridge extending 
down above the eyes; frequently a depressed median line down the 
front; no transverse line between the eyes, the scales coming down to 
the antennal sockets and hiding the punctation beneath. Lower front 
short, the surface less scaly, with a few finer hairs, transversely placed, 
and the surface luster shining through; jaws large and powerful. 
Eyes widely separated, nearly entire, only lightly sinuate on inner side. 
Antennae not extending much below the humeri, very much the same 
throughout the genus, usually yellowish or reddish; the first and 
second joints swollen, second short, third a little longer than fourth, 
3 to 6 more slender, 7 to 11 thicker, a little longer and hairy. Pro- 
thorax usually not so wide as the elytra, varying greatly in propor- 
tions, but most frequently wider than long and with three teeth along 
each side and a smaller tooth at apical and basal angles; lateral teeth 
varying greatly in prominence, sometimes heavy and wide, sometimes 
tiny, in some few cases, as often in Uf. ewplanatus Baly, simply an 
undulation of the margin; in one group (sguamosus) these lateral 
teeth or angularities not pronounced and usually represented only by 
a rounded angle slightly behind the apical angle and sometimes another 
below the middle; in some groups the anterior margin produced over 
the head and thickened, and in one species (I/. curculionoides Lefévre) 
this thickening taking the form of two gibbosities. Upper surface 
of prothorax usually densely and often rugosely punctate, frequently 
with longitudinal ridgings, or the punctures at times dense, deep, and 
distinct, sometimes round, at other times elongate. Convexity and 
shape of the prothorax varying in different species, in some narrowly 
convex (curculionoides group), in others only moderately rounded, 
and in still another (ewplanatus Baly), with the margins dilated and 
flat; frequently a depression along the basal margin, most marked 
over the scutellum. Scutellum small, lightly scaly. Elytra oblong, 
with parallel sides and small humeri, the margin about the humeri 
often quite serrate, this serration in the curculionoides group extend- 
ing all along the margin; a short intrahumeral sulcus and usually a 
little depression behind the basal callosity that is often on either side 
of the scutellum; surface densely, coarsely, and sometimes rugosely 
striate-punctate, with ridges or wrinkles often across the basal half; 
usually densely covered with scales, these scales varying greatly in 
size and shape, from short, broad, and closely appressed to long, 
curved, coarse, hairlike scales, usually at least two different kinds on 
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the upper surface of a single specimen, one short and inconspicuous 
beneath the longer and often broader outer scale. In certain species, 
such as sguamosus LeConte and rhabdotus, new species, the scales as 
broad as long, and in sguamosus with a suggestion of being bifid, as 
in the genus Pachnephorus,; in other cases truncate. Body beneath 
usually less densely covered with finer scales especially on the meso- 
sternum, metasternum, and abdomen, so that the surface shines 
through, on the sides of the prosternum the scales thicker and like 
those on the prothorax. Prosternum widely lobed below the eyes; 
punctation of the breast and abdomen, on the first segment especially, 
variable, from finely and sparsely punctate to coarsely, even rugosely 
punctate. Tip of the abdomen in the male usually with a triangular 
depression, in the female a deep rounded pit, though sometimes no 
depression whatever (squamosus group), and in the male only a faint 
one. Legs stout, not very long, shining, coarsely punctate with a 
scale from each puncture, the posterior femora more or less distinctly 
and bluntly toothed in most species; anterior tibiae usually with a 
tooth on the inner side near the apex, and in the male a tooth at the 
apex on the inner side of the tibiae of the anterior pairs of legs; in 
two species, the middle tibiae and, in the male, the posterior tibiae 
with a spur before the apex; tibiae ridged and at apex dilated, the 
claws appendiculate, not toothed. Aedeagus a typical eumolpid 
structure in outer shape, being simply curved and with a somewhat 
variably pointed tip, in the North American species not showing much 
variation except in the sguamosus group, in which the pointed tip is 
exceedingly short and small, in the Central American and still more 
in the South American species this organ often presenting considerable 
differences in size and shape; in one group the tip broadly hollowed 
out, as a scoop; in a Trinidad species the aedeagus broad, heavy, and 
truncate with a tiny tip in the middle, and in a Brazilian species the 
tip drawn out into a long narrow point. 

The groups into which the species seem to fall naturally are here 
arranged according to the external appearance coupled with the shape 
of the aedeagus. The widely distributed Mississippi Valley species, 
M. denticollis (Say), for instance, has close relatives in southern Texas 
and Mexico (MM. cyphus, new species, and /. austrinus, new species) 
and farther south in southern Mexico and Central America (J/. 
carinatus Jacoby and M. melancholicus Jacoby), the last two being 
larger and more coarsely punctate and in general more divergent in 
outward appearance, but possessing an aedeagus that is of essentially 
the same shape. The common species west of the Mississippi Valley 
from Alberta to Texas, If. squamosus LeConte, has three close rela- 
tives, M. intermedius, new species, MW. severini, new species, and MW. 
pauxillus Schaeffer, the last found only in the area around Browns- 
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ville, Tex. This group is unique in not having a toothed prothorax. 
The aedeagi of intermedius and severini are strikingly alike, and the 
chief differences in the group are in the scales and punctation. On the 
Pacific coast are two closely related species, If. longulus LeConte and 
M. whitei, new species, differing from the others in their slender shape 
and long, wide scales. About the Gulf of Mexico are three reddish- 
brown species, If. floridanus Schaeffer, which goes as far north as 
Virginia, M. magnus Schaeffer, from Texas and Mexico, and J. tebialis 
Jacoby, whose range extends from Mexico to Panama. These three 
also have similarly shaped aedeagi. In the northern islands of the 
West Indies are species from Cuba, Puerto Rico, Jamaica, and Haiti 
that vary a little from each other much as do the species in the sguamo- 
sus group. From the southern islands of Barbados, Grenada, and 
Trinidad comes a species, Af. barbadensis Blake, that is found in 
northern South America and has close relatives in Central America 
(iM. coenus, new species, from Panama, and I. femoralis Jacoby, 
from farther north in Mexico, Guatemala, and Honduras). These 
species all have a thorax covered with round deep punctures and an 
aedeagus with a broad apex and a short, broadly rounded point. In 
Panama is a species having an aedeagus with a peculiar scooplike tip 
unlike any other, and in Peru and Ecuador occurs a beetle with a 
similar sort of structure. Externally the two beetles are very much 
alike in shape and in having a very densely and coarsely punctate 
surface. In South America, where the genus takes on unusual 
characters, there is a group of three species of which M/. curculionoides 
Lefévre is the most aberrant. This has two pronounced elevations 
on the anterior margin of the thorax that elsewhere in the group is 
greatly thickened. All three species differ from the others in having 
a narrowly convex thorax, elytra with unusually distinct basal callos- 
ities, and a pale band of scales at the apex. Still another group is 
composed of three small mottled species, all very much alike. The 
first ranges from Mexico through the Canal Zone to northern Colombia, 
the second is found along the northern coast of South America 
through the Guianas and Venezuela to Brazil, and the third occurs 
in Bolivia and Paraguay. 

In North America there are very few species, aside from the sguamo- 
sus group, that stand out as being very unusual. J. ranella, new 
species, with its heavy, pinched-in thorax, is mildly unique. In 
Central America there is more divergence in the genus. But in South 
America are found most strikingly different beetles, and up to the 
present, at least, many of them quite unlike any others. Such are 
M. explanatus Baly, the largest and flattest of the genus; If. armatus 
Baly, another large one with an extraordinarily long slender point 
on the aedeagus; M/. bolivianus, new species, a queer chunky species, 
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NM. rhabdotus, new species, and darlingtoni, new species, with distinct 
scale color patterns; and lastly, the type of the genus, AZ. zmmundus 
Erichson, quite unlike any other in having long, hairlike scales and 
almost untoothed anterior tibiae. 


LIFE HISTORY 


The life history of only one species, the southern corn leaf-beetle, 
WM. denticollis (Say), has been studied, and in this case over a period 
of 6 years by E. O. G. Kelly, of the Cereal and Forage Crop Insect 
Investigations, who in 1915 published his results as Bulletin 221 of 
the United States Department of Agriculture. In this are given 
descriptions of egg, larva, pupa, and feeding habits. Since this is 
the only account of the life history of any of the species, a short 
summary is here given: 

The egg is small, oval, pale yellow, smooth and slightly glistening, 
about 0.036 inch in length and 0.015 inch in diameter. The female 
deposits her eggs in clusters of 10 to 50 in the crevices of earth or 
hollow straws near the corn plants. The eggs, depending on temper- 
ature, hatch in 6 to 10 days. They are laid early in April in northern 
Texas and to the middle of May in Kansas. The newly hatched pale 
yellow larva is about 1 mm. in length, nearly cylindrical, and with a 
somewhat flattened posterior end. The head is a little broader than 
the thorax and covered with downy hairs. Later the larva becomes 
creamy white. The mature larva is 6 to 8 mm. in length and 2 mm. 
in diameter. The larvae are found in the soil of cornfields in small 
earthern cells 4 to 6 inches deep with a tiny burrow leading toward 
the corn roots. Only in “dark waxy bottom land which becomes very 
gummy and sticky during wet weather and very hard in dry” were 
the larvae found. From about the middle of July to the middle of 
August the larvae in Kansas were pupating, and adults emerged from 
the first of August on in that area. They did considerable damage 
feeding on the unripe corn before going into hibernation in early fall. 
Early in spring the beetles attack young seedling corn crops and 
others. 

Dr. W. H. Anderson, of the Bureau of Entomology and Plant Quar- 
antine, has made a special study of the larva for me and has compared 
it with the larvae of related genera, and his description is here given: 


DESCRIPTION OF THE FULL-GROWN LARVA 


“The brief characterization by Kelly ® and the figures that accom- 
pany it are nearly sufficient for distinguishing larvae of the genus 
Myochrous from other eumolpine larvae. However, larvae of other 


®°U. S. Dept. Agr. Dept. Bull. 221, p. 4, 1915. 
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genera of the Eumolpinae, not known to Kelly, have been discovered 
and some additional remarks are necessary for a more adequate 
characterization. 

“Abdominal segments II to VII each with a pair of elongate, ven- 
tral, ambulatory processes, each process obviously longer than its 
diameter at base and bearing stout setae on its inner surface, one of 
the setae at apex of process much longer than any of the others. Lat- 
eral anal lobes with the posterior surface sclerotized, flat and broad, 
each lobe divided by a transverse groove into two parts, the anterior 
(or ventral) part shorter than posterior part. Dorsal anal lobe en- 
larged, with the posterior surface flat, semicircular in outline. Dorsal 
and dorsolateral surfaces of mesothorax, metathorax, and abdominal 
segments I to VII with abundant, fine, elongate asperities. Posterior 
dorsal fold on abdominal segments I to VII with two pairs of slender 
setae. Dorsal surface of abdominal segments VIII and IX with 
approximately the same number of setae as on the corresponding areas 
of the anterior segments. 

“Description based upon the following material: Myochrous denti- 
collis (Say), Wellington, Kans., E. G. Kelly collector, Webster No. 
6551; Monarch, Mo., June 1925, H. E. Roberts collector. None of the 
larvae in this material is in good condition. Myochrous sp., Las Cruces, 
N. Mex., September 20, 1948, at roots of sweetpotato. 

“Larvae of A/yochrous are most closely related to those of Glypto- 
scelis in so far as is known at present. The more readily discernible 
characters for separating larvae of the two genera are found at the 
posterior end of the body. Larvae of Glyptoscelis have the anterior 
(or ventral) part of each lateral anal lobe approximately twice as 
long as the posterior part and the dorsal surface of abdominal seg- 
ments VIII and IX with many more setae than the corresponding 
areas of the anterior segments. Larvae of CArysochus, while not as 
closely related to those of A/yochrous as are those of Glyptoscelis, re- 
semble larvae of Myochrous particularly in the presence of elongate 
ambulatory processes. Larvae of Chrysochus have many setae on the 
dorsal surface of the abdominal segments and the dorsal anal lobe is 
not flattened posteriorly.” (W.H. ANprErRsown.) 

In general, the natural habitat of most of the species seems to be 
along marshy shores where they undoubtedly live in reeds and grasses. 
Even as adults they spend much time below the surface. Museum 
specimens are often caked with dried mud that clings to the scales 
and is difficult to remove without scraping off the scales. The beetles 
are active and strong fliers, however, as they have been collected on 
airplane flights. P. A. Glick,’ in his experiments in collecting insects 


10 Distribution of insects, spiders, and mites in the air. U. S. Dept. Agr. Techn. Bull. 
673, p. 69, 1939. 
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at different heights from airplanes, has taken 25 specimens of 
Myochrous in spring, summer, and fall months, and it was apparently 
one of the most abundant of chrysomelids in his flights over Tallulah, 
La. Adults are frequently brought into the United States on planes, 
and in shipments of fruit and vegetables from Central American and 
Caribbean regions. 
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KEY TO THE SPECIES OF MYOCHROUS 


NORTH OF MEXICO 


He SIG eS OL GhOrd xa ty CISEIT CE yeo=60 Obie Ge eee eee 2 
Sides ‘of; thorax‘distinctly*3-toothed === a eee 5 
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3. Elytra densely covered by broad brown-and-white scales, easily 
rubbed off, showing round punctures (Brownsville, Tex.). 

pauxillus Schaeffer 

Elytra very inconspicuously scaly, the scales very short and not 

hiding punctures below, punctures not round but triangular or 
stellate @North! Dakota) 2s eee severini, new species 

4. Elytra densely covered with short, very broad, truncate squamules, 

punctures of thorax distinct, not very confluent although in longi- 
tudinal lines’ (Canada to Texas) 2220-2 us ees squamosus LeConte 

Elytra with scales usually not so dense as to hide completely the 

sculpture below, scales longer and not so wide, punctation of 

prothorax finer, not at all distinct, but in dense, longitudinal lines 


(Towa tO\ Mex a's) (2 sae ee ees ce eho intermedius, new species 
5. Long slender beetles, with prothorax as long as wide, covered by 
rather broad, long scales (California, Arizona to Idaho) ___-__________ 6 


Broadly oblong beetles, with the prothorax usually broader than 
long, and usually with finer scales (with one exception occur- 
Ping Cast OL<APIZO may) ce ee ee ark a ae Se a 7 


10. 


felt 


12. 


13. 
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. From 8.5 to 5 mm. in length; aedeagus with a not very acute tip 


(San’ Joaquin#v alley; Calif)) == 2-—-=-2 = whitei, new species 
From 4.5 to 5.5 mm. in length; aedeagus with a fine acute tip 
(southern California, Arizona, Colorado, Idaho) —~---____ longulus LeConte 
. Body reddish brown or coppery, covered by yellowish or pale brown- 
ish scales, sometimes mixed with darker brown_------__---___---___-__ 8 
Deep piceous, often with bronzy luster, covered by grayish scales 
mixed swith darker} brown Ones=o22— Sess as ee 2 ene ett 


. Large, 6 to 8 mm. in length, unusually finely punctate, often having 


a median depression on anterior edge of prothorax (Browns- 
ville, Tex., and along lower Mississippi; Mexico) ~---__ magnus Schaeffer 
Smaller) 43torGymm* inilength=s 2s ee ee ee ee ee 9 


. Prothorax almost as long as wide, uneven with depressions, scales 


very dense and curved, tip of aedeagus prolonged into a slender 

point (Iowa, South Dakota, Kansas, Missouri) —-------~- movallus Johnson 
Prothorax distinctly wider than long, without depressions_-_____________ 10 
Deep reddish brown, prothorax very rugose, with deep, coarse 

punctures and with no depressions except along basal margin 

(Virginia to Florida and west to Louisiana) —~---_--__ floridanus Schaeffer 
Not quite so large and with less rugose prothorax, punctures not so 

coarse and distinct; aedeagus with a sharper tip (Columbia, 

A GS) Ae FR ed ne lag floridanus texanus, new subspecies 
Prothorax large, approximately as wide as elytra, pinched in con- 

spicuously behind eyes and depressed along basal margin; beetle 

relatively short and broad (Virginia southward and along Gulf 


COMEOuUIsiana ie foe a. See ee ee eee ranella, new species 
Prothorax not so heavy and not conspicuously pinched in behind 
eyes beetle more: slenderly ‘oblong2 223222 ee ee ae eee 12 


Seales on elytra rather fine and not so dense as to hide punctation 

below; prothorax without any pronounced median convexity 

(Mississippi Valley from Iowa to northern Texas, and from Mary- 

land to Georgia and along Gulf coast) —-______________ denticollis (Say) 
Scales on elytra dense; prothorax with a median convexity__--___-_____ 13 
Elytral scales curved, not appressed ; prothorax coarsely punctate 

(CATT Z O18) ete ae ee Ne ty eee BN SA, See austrinus, new species 
Hlytral scales appressed, prothorax very finely punctate (southern 

Texas New MeKi1GO, MEK CO) ee ar rere cyphus, new species 


MEXICO AND CENTRAL AMERICA 


7 Deep reddish brown or: coppery DIOWlts 2 eee 2 


iceousior black, usuallyiwithvasbronzy luster 22=- ==. ee eee 4 


. Thorax very densely and finely punctate, covered with dense yellow- 


ish scales (Southern Texas and area below Brownsville in Mexico, 
and glongiowenMiIssissippi) ese ee ee magnus Schaeffer 
Thorax not very densely or very finely punctate________________________ 3 


. Large, 7 to 8 mm., covered with short white scales (Mexico) _____ sallei Baly 


Smaller, 5 to 7 mm., covered by yellowish or pale brownish scales 
(Mexico, Guatemala, Honduras, Nicaragua, Panama)_____ tibialis Jacoby 


. Small, 4.5 to5 mm., aedeagus pale with a fine dark line down middle 


COL GTA O A (GES ELTA her a ees ile eee aS Poe ea elachius, new species 
TET ET HAST Ge TNIT TA Ree eae eerie ae eee ee Rn Tt ae ROE aed ee rs 8 5 


. Aedeagus with a hollowed-out scooplike tip (Panama, Colombia). 


platylonchus, new species 
Acdeacusmotiscoop-shaped atetipa ee te es 2 Bee eee 6 


12 
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. Thorax nearly as long as wide, rather flat, not densely punctate 


or very densely covered by scales, especially over head (Mexico). 
melancholicus Jacoby 
Thorax definitely wider than long, densely punctate and densely 


COVEred a DY, SCal coe a ee 7 

7. Punctation of thorax not coarse but dense and confluent, a con- 
Vexity inemiddle'or thorax =<: 22 eee vse ee ee eee ees 8 

Punctation of thorax coarser and distinct, not very often confluent, 
no pronounced convexity in middle of thorax___-_-________--____------ 9 

8. Punctation of thorax exceedingly fine and in lines, the punctures 

not at all distinct; aedeagus short (southern Texas and New 
Mexico and region south of that in Mexico) —~------- cyphus, new species 

Punctation of thorax coarser, but still confluent and of indistinctly 

formed punctures; aedeagus longer (southern Arizona, Sinaloa, 
Mexico) ia se st Es eee sete S austrinus, new species 

9. Aedeagus tapering at tip; thorax with elongate punctures, tending 
to be in lines, sometimes confluent (Mexico) —------_-_~- carinatus Jacoby 
Aedeagus broadly rounded with a short, broad point-___-__-_-_-_-________-- 10 

10. Thorax covered evenly by dense, deep, round punctures (Honduras, 
Guatemala, "Nicaragua: 222s eae ee Sees eee femoralis Jacoby 


Thorax with less regular punctation, the punctures becoming 
coarser in basal portion ; aedeagus smaller (Panama)-_-- coenus, new species 


SOUTH AMERICA 


. Middle tibiae and in male posterior tibiae with a spur before 


SUI a ea a a a ees te 2 
Middle tibiae and posterior tibiae without spur before apex__---_-----__-- 3 

. Black, elongate, elytra usually more than twice as long as pro- 
thorax (Bolivia) 2.2.22 Sete eee ee aie Ae calcariferus, new species 

Deep reddish brown to piceous, elytra usually not more than twice 
as long as prothorax or even less (Venezuela) —-_-____ spinipes, new species 

. Clothed with long hairlike scales; only a faint trace of toothing on 
anterionitibiaey (ert © hile) eee immundus Erichson 

Not clothed with long hairlike scales; usually with a tooth on 
EVINUE PTO CUTTS CS a ss et hd a Ra a Be ea ee Dee ae 4 
SOADEXTOLICLY LEA aVy Gea ND AM COL Joa CuSO a CS meee ears ee 5 
ADEXC OLIelyfranwithoutlay DAmdeOt palersCa LCs me ea eee en ees ee a 


. Anterior margin of thorax with a pair of gibbosities separated by 


a deep groove; anterior pair of tibiae not toothed (Brazil). 
curculionoides Lefévre 
Anterior margin of thorax thickened but not gibbose; anterior pair 
Ole ET DIGIT OO tlh CC aie a ae ae tines ot RI a Re ieee aa ee he eget UE 6 


. Large, 7.5 mm.; elytra very wrinkled with irregularly shaped, 


often stellate punctures (Cayenne) ________________ leucurus, new species 
Smaller, 6 to 7 mm.; elytra not very wrinkled, with small round 
punctures) (Cayenne) 2s eee ee crassimarginatus, new species 


. Each elytron faintly trivittate; aedeagus broad, almost truncate 


at apex with a small tip in middle (Trinidad, Brazil). 


rhabdotus, new species 
Hivira, not trivittate; aedeacus) not, bruncatess ee eee 8 


. Large, 8 to 9.5 mm.; thorax with flattened sides usually undulate, 


sometimes toothed (Venezuela, Colombia, Bolivia) —---_~ explanatus Baly 
Smaller sides on thorax NOt flattened meee ee ee ee 9 


10. 


fT 


12. 


13. 


14. 


15. 


16. 


a7. 


18. 


19. 


21. 


22. 


23. 


24. 
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. Thorax with a thickened anterior margin, the scales on elytra form- 


ing either short vittae or pale spots or band from the humerus 


(GR Oso THN Ov SATS ES UG eae ae ee ee 10 
Thorax usually not with a thickened anterior margin; elytra with 
nordefinite pale spotting or banding =—== 222 ass eee a ee eee 12 


Thorax as long as wide, with a white median stripe, and elytra 

with a long incurving band from humerus toward suture and a 

band before the apex not reaching the suture; aedeagus with a 

broadly pointed tip (Colombia) —~-_-____________ darlingtoni, new species 
Thorax wider than long, almost as wide as elytra_______________________ ot 
Elytra reddish brown with the scales forming a spot below basal 

callosity in the center, sometimes connected with the pale spot on 

humerus, another in line with this before the apex and sometimes 

another on the side; aedeagus broad with very little trace of an 


ACULE Llp at APEX, CL OlVia) ee ee ee eee bolivianus, new species 
Elytra black with the white scales forming vittate or semivittate 

markings (Chaco Province, Argentina) —~------__~_ chacoensis, new species 
Aedeagus with a hollowed-out scooplike tip__--__-------_-_--_-__------~- 13 
Aedeaousinotawithia scoopliketip==- = = 14 


Scales not so dense as to conceal punctation (Panama, Colombia). 
platylonchus, new species 
Seales denser, concealing punctation; tip of aedeagus not quite so 


prosds(heuadorsPeru) Set es eee Se ee eee geminus, new species 
Aedeagusiwithia-lone drawn-out)tips—-— ==. Ss ee ee 15 
Aedeagus not with an unusually long drawn-out tip___--_______---___--___ 19 
Deep reddish brown, thorax approximately as long as wide with 

Smallsinconspicuous) lateral tee te ee ee ee 16 
Piceous, thorax not as long as wide, with the usual well-developed 

Gee Eine att fe weak iy ot er Oe Pe ee a ae So ee ee Se ne eee 17 
Large, 6.5 to 7 mm. (Salta, Jujuy, Argentina) _-_-____ monrosi, new species 
Smaller, 5mm. (‘‘Pampas,” Argentina) —~_--_-____ stenomorphus, new species 
Large, 6 to 7 mm., tip of aedeagus very long drawn out (Brazil, 

Uruguay. Argentina, Chile) pos.) seen ae ee eee armatus Baly 
Smaller, 5.5 to 6.5 mm., tip of aedeagus not so long drawn out-----------~- 18 
Thorax approximately as wide as elytra (Trinidad)_---__ bryanti, new species 
Thorax not so wide as elytra (Paraguay) -------- sapucayensis, new species 
Men'S Ged st oy wry a alee ee) eS ee ee eee 20 
SNES To ET uO) pe as ee Na es ate ee 2, 


. Aedeagus pale with a dark furrow down tip (Panama, Colombia). 


elachius, new species 


Acdeacusswathout a dark furrowedowm tip es. 226 eee mel: 
Elytra sparsely striate-punctate (Bolivia, Paraguay)_---- nanus, new species 
Elytra with usual rather dense striate punctation (British, French, 

and Dutch Guiana, Venezuela, Brazil) _________-___- paulus, new species 


Upper surface covered by unusually wide scales (Colombia). 
latisetiger, new species 


Upper surface not covered by unusually wide scales_-____--_-_-------__- 23 
Reddish brown ; aedeagus tipped with a fine point at apex________-_____--- 24 
Piceous ; aedeagus tipped with a broad point at apex___-_____---__--__--- 26 


Covered by grayish or pale brownish scales, the reddish-brown color 

not showing through; thorax much wider than long, finely punc- 

tate (Colombia, Peru, Venezuela, Brazil, Bolivia) ____ longipes, new species 
Covered by short yellowish scales, the reddish-brown color showing 

ET OV Ge ee oe ee eee eo ee ne ee eee ee 25 
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25. Prothorax with anterior margin projecting over head, surface 
densely but not coarsely punctate (Bolivia) —~---~ mamorensis, new species 
Prothorax with anterior margin not projecting over head, coarsely 
but not very densely punctate (Amazon Valley, Brazil). 
brunneus, new species 


26. Thorax densely and coarsely punctate (Paraguay)---._ normalis, new species 
Thorax not very densely punctate (Barbados, Grenada, Trinidad, 
British andeDutchiGuiana) fess ee eee barbadensis Blake 


M. figueroae Bréthes is not included in this key, since no male 
specimens have been available. The beetle resembles 7. armatus Baly 
but has not so large a thorax. 


MYOCHROUS DENTICOLLIS (Say) 
PLATE 1, FIGuRE 1 


Colaspis denticollis Say, Journ. Acad. Nat. Sci. Philadelphia, vol. 3, p. 448, 1824. 
Myochrous denticollis LEContrE, Writings of Thomas Say, vol. 2, p. 215, 1859. 

From 4 to 5.5 mm. in length, broadly oblong, black with a bronzy 
luster, moderately lightly covered by narrow brownish and white 
scales. Prothorax broadly rounded and without marked convexities, 
with a little depression over the scutellum and a 3-toothed margin; 
surface with fine lines of dense, confluent, and shallow punctures; 
elytra with coarse, dense, and, in basal half, contingent punctures in 
rows visible through the scales. 

Head down to antennal sockets covered by scales completely hiding 
the punctation, a narrow ridge extending down on each side of oc- 
ciput, the punctation beneath the scales in fine lines radiating from 
a shallow median vertical depression; lower front between the anten- 
nal sockets shining under the light, white pubescence, the scales here 
becoming less dense and more hairlike, each one coming from a coarse 
puncture; punctures here not quite so dense and producing a wrinkled 
effect across lower front. Antennae not extending much below humeri, 
a little shorter in the female, reddish brown, joint 1 broadly cylin- 
drical, joint 2 globular, joints 3 to 6 slender, shining, 7 to 11 
thicker and densely pubescent. Prothorax considerably broader than 
long, broadly rounded but not very convex, with a little depression at 
base over the scutellum, sides with three teeth and a tooth at apical 
and basal angles; punctation visible through the scales, dense and 
confluent, in fine, shallow, longitudinal lines. Elytra only a little 
wider than prothorax, moderately convex, humeri prominent with 
short intrahumeral depression, the rows of punctures close in the 
basal half, but the punctures becoming finer and less dense toward 
the apex; scales not so dense as to hide the punctation, narrow and 
somewhat curved, not lying flat, the scales from the middle of the 
punctures narrower and smaller and lying more appressed to the sur- 
face. Body beneath shiny, not so densely scaly, coarsely punctate 
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with a more hairlike scale from each puncture, the scales on the pro- 
sternum like those on the upper surface. A small depression at the 
tip of the abdomen in both sexes, roundish in the female, more tri- 
angular in the male. Hind femora bluntly toothed, anterior tibiae 
toothed on the inner side. Length 4.2 to 5.5 mm.; width 2 to 2.5 mm. 

Type.—Unknown. 

Type locality —Inhabits Missouri.” 

Other localities —MarytAnp: Chesapeake Beach, Plumpoint (in 
thicket of reeds near the beach) ; Virarnta: Alexandria, Fredericks- 
burg, Fort Monroe, Nelson County, Nutbush; Disrricr or CoLumMpia : 
Rock Creek Park; Wesr VirerniA: Ripley, White Sulphur Springs; 
Norru Carorina: Clemson College; Groreta: Miner; Onto: Mar- 
ietta; Inpranwa: Paxton (on corn), Vincennes; Kenrucky: Glas- 
gow, Henderson; Tennessee: Clarksville, Henderson; ALapama: 
Montgomery ; Misstssrert: Clarksville, Grenada (on turnip), Hancock 
County, Meridian; Natchez (on Ambrosia psilostachya), Rock- 
port, Vicksburg; Louistana: Alexandria (on cotton boll), Ama (feed- 
ing on okra), Bunkie (on cotton), Caddo Parish, East Port, Gueyden, 
Houma (in sugarcane sheath), Lafayette (in stem of sugarcane), 
Many, New Orleans (on globe artichoke), Opal, Palm, Madison Par- 
ish, St. James, Shreveport (on cotton square), Southport (in sugar- 
eane fields) ; Tallulah (on cotton), Vidalia; Texas: Clarksville (on 
Helenium roots), Dallas, Greenville, Mesquite, Plano, Raymondville, 
Utopia, Wolfe City (on Helenium tenuifolium) ; ArxAnsas: Beebe, 
Conway, Oil Trough, Scott County, Paris, Pine Bluff (on cotton), 
Texarkana; Oxtanoma: Medford, Oklahoma City, El Reno, Tulsa 
County; Kansas: Douglas County, Leavenworth, Onaga, Riley 
County, Washington County (in cornfield, many specimens), Wel- 
lington; Mussourt: Bellflower, Columbia, Charleston, Oran, St. 
Louis; Iowa: Appanoose County, Davis County, Decatur County, 
Jefferson County, Lee County, Page County, all from “B. Blue stem.” 

Remarks.—Al|though there are two species occurring in the region 
from which Say described Colaspis denticollis, it seems likely that the 
species that is abundant throughout this area should be the one he 
collected rather than the species that is rare in collections and that 
was described much later in 1931 from North Dakota (J/yochrous 
movallus Johnson). Horn, in describing Say’s species, writes that 
the scales are not closely placed and permit the bronze color to be 
readily visible. This description does not apply to J. movallus, 
which is more densely covered by broader scales. In the species that 
is abundant, which is probably Say’s species, the scales are narrow and 
not very dense. In fact, denticollis is one of the least densely pubes- 
cent of any of the North American species of Myochrous. Further- 
more, the thorax is broad and not very convex, in contrast with other 
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species, and the rows of striate punctures on the elytra are more 
crowded. 

M. denticollis appears to be found most abundantly in the central 
Mississippi Valley. It occurs as far north as Iowa and Illinois and 
is found in collections from Kansas, Missouri, Oklahoma, Arkansas, 
and south into northern Texas, Louisiana, and Mississippi. Less com- 
mon are specimens from Kentucky and Tennessee, and there are com- 
paratively few specimens from West Virginia, Virginia, Maryland, 
North Carolina, and Georgia. I have found it on the edge of a thicket 
of reeds, at Plumpoint, Md., where the beetles were not very abun- 
dant and seemed to spend much of their time out of sight in the sand 
around the roots of the reeds. 

Because the beetles are injurious to young corn as well as to sugar- 
cane and other garden crops, this species has become well known in 
economic literature as the southern corn leaf-beetle. As early as 1887 
in a report of the United States Commission on Agriculture, Riley 
reported it as a pest. Webster ” in 1900 to 1901 gave several accounts 
of its destructiveness in Ohio to seedling corn. Tucker * called at- 
tention to a serious outbreak in Butler County, Kans., which neces- 
sitated the replanting of “hundreds of acres of corn.” Farther south 
in Louisiana and Mississippi it has been found injuring cotton and 
also sugarcane. An unusually full account of the immature stages 
and life history has been given by E. O. G. Kelly in connection 
with its destructiveness to corn. 

A series of specimens sent from Mexico as injuring corn at Perjamo, 
Guanajuato, August 30, 1909 (sent by Julio Reguelma), cannot be 
distinguished from the North American specimens of this species. 


MYOCHROUS CYPHUS, new species 


PLATE 1, FIGURE 3 


From 4 to 6 mm. in length, oblong, piceous, shining with a bronzy 
luster ; prothorax with a 3-toothed margin, a depression along the base, 
and a median convexity, the rows of elytral punctures not so closely 
placed as in denticollis and the scales coarser, denser, and concealing 
more the punctation below. 

Head covered by dense scales down to antennal sockets, a more or 
less distinct median line, the punctation dense and fine and radiating 
from the middle in lines, a ridge on each side of occiput. Lower front 
rather less densely and not very coarsely punctate, with a fine scale 
from each puncture. Antennae yellowish or reddish, and of the usual 
proportions. Prothorax not so long as wide, with a prominently 3- 

1 Rept. U. S. Comm. Agr., 1887, p. 150. 

“U.S. Dept. Agr., Div. Ent. Bull. 26, new ser., 1900; Journ. New York Ent. Soc., vol. 9, 
pp. 128-132, 1901. 


#2U.S. Dept. Agr. Yearbook, 1905, p. 634. 
4U. S. Dept. Agr. Dept. Bull. 221, pp. 1-11, 1915. 
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toothed margin and a tooth at apical and basal corners and a moderate 
depression along basal margin and well-marked median convexity ; 
surface finely, densely, and confluently punctate in longitudinal lines. 
Elytra a little wider than prothorax with small humeral prominences 
and a short intrahumeral sulcus; the rows of punctures not quite so 
crowded together as in denticollis and more densely covered by scales, 
the scales being not so fine, in well-marked specimens the brown-and- 
white scales tending to form short stripes. Body beneath shining, 
dark brown with a bronzy luster, tip of abdomen usually reddish, the 
scales on breast and abdomen not so thick and finer; first abdominal 
segment coarsely and moderately densely punctate. Hind femora 
with a blunt tooth, anterior tibiae with the usual inner tooth. Length 
4.1 to6 mm.; width 1.9 to 2.8 mm. 

Type and paratypes.—Type male and 88 paratypes, U.S.N.M. No. 
59030, collected by R. A. Vickery on corn; 2 paratypes in Museum of 
Comparative Zoology. 

Type locality —Brownsville, Tex. 

Other localities —Trxas: Abilene, Taylor County, Anahuac, Alli- 
gator Head, Calhoun County, Austin (on Irish potatoes), Los Bor- 
regos and Fort Brown in Brownsville (on cotton), Buckeye, 
Matagorda County (on flooded rice), Canutillo (on corn), Carmine, 
Catarina, Catulla, Columbus, Corpus Christi, Del Rio, Edinburg, El 
Paso, Fort Davis, Gregory, Hearne (on cotton), Hidalgo (in sugar- 
cane stalk), Jim Wells County, Kerrville, Kingsville (on wheat), 
Lufkin (on cotton), New Braunfels, Raymondville, Sugar Land, 
Trinity (on cotton), Utopia (on corn), Victoria (on corn and cotton), 
Wellborn, Weslaco, Yaleta; New Mexico: Las Cruces, Mesilla Park, 
Socorro. 

Remarks.—This species is very easily confused with denticollis. It 
differs from it in having not a flattish prothorax but one in which 
there is a distinct median hump. Im general it is a more slender 
species and has a denser vestiture of thicker scales than denticollis, 
and the elytral punctures are not so crowded. The aedeagus, while 
resembling that of denticollis, is larger and longer. It is undoubtedly 
a Mexican species that does not, extend farther than the southern 
part of Texas. It has been frequently intercepted in shipments of 
bananas, pineapples, sugarcane stalks, avocados, and tomatoes from 
Mexico. Usually no definite localities for its occurrence in Mexico 
ean be obtained, but from two, Matamoros, taken on cotton, and 
Ciudad Mante, Tamaulipas, on tomato, it would appear to be found 
in the region just south of Brownsville. There is also one specimen 
in the Bowditch collection, Museum of Comparative Zoology, which 
Jacoby had put under /. melancholicus and which comes from Paso 
del Norte, Chihuahua, Mexico, a region south of New Mexico. 

874802—50-——2 
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MYOCHROUS AUSTRINUS, new species 


PLATE 1, FIGURE 5 


About 5.5 mm. in length, elongate oblong, shining piceous with a 
bronzy luster, prothorax 3-toothed and rather convex, as in /. cyphus, 
with dense, often confluent, moderately coarse punctation, the brown 
and white scales not so dense as to hide completely the sculpture, and 
not closely appressed but curving. 

Head densely covered with scales to antennal sockets, the punctures 
beneath coarse and dense; in some specimens traces of a median line 
down front, the usual occipital ridge on either side. Antennae yel- 
lowish or reddish, of the usual proportions. Prothorax wider than 
long, conspicuously 3-toothed on lateral margin with a tooth at apical 
and basal angles; disk with a median convexity and a basal depression 
along the margin, most pronounced over the scutellum; punctation 
moderately coarse and confluent, in longitudinal lines, not entirely 
concealed by the yellowish-gray scales. Elytra with small humeral 
prominences and a basal callosity with a depression below in which 
the punctures are transversely ridged; punctures coarse and closely 
placed, becoming much finer and less dense toward apex; scales not 
entirely concealing punctation, not very coarse or closely appressed 
but curved. Body beneath shining with a bronzy luster beneath the 
rather fine white scales, tip of abdomen reddish, first abdominal seg- 
ment moderately coarsely and densely punctate. Hind femora bluntly 
toothed, anterior tibiae with the usual inner tooth. Length 5 to 
5.8 mm.; width 2.2 to 2.3 mm. 

Type.—A female, U.S.N.M. No. 59027, collected at 2,300-2,500 feet, 
July 13 to 15, by H. F. Wickham. 

Type locality —Tucson, Ariz. 

Other localities —Arizona : San Bernardino Ranch, Cochise County, 
3,700 feet (F. H. Snow; two specimens in Snow collection at Kansas 
University, one specimen in the Museum of Comparative Zoology at 
Cambridge). 

Remarks.—At first glance this species might be confused with 
M. cyphus because of the slight convexity on the thorax. The curved 
and not closely appressed scales and the more coarsely punctate thorax 
distinguish it from that species. This may very well be a Mexican 
species slowly extending into Arizona. A series of specimens from 
Los Mochis, Sinaloa, Mexico, collected by C. T. Dodds on June 27, 1922, 
in the collection of the California Academy of Sciences, appears to be 
the same as the Arizona specimens. ‘There is, unfortunately, no male 
among the four Arizona specimens for comparison of the aedeagi. 
A drawing of the aedeagus of a male from Los Mochis, Mexico, is 
given, showing it to be similar to both M. cyphus and M. denticollis 
in the structure of the soft membranes, but larger than either. There 
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is also considerable resemblance to the southern Mexican species, 
M. carinatus Jacoby, but the thorax is more convex and has denser, 
more confluent punctures than does that species. 


MYOCHROUS MELANCHOLICUS Jacoby 
PLATE 1, FIGURE 4 


Myochrous melancholicus JAcosy, Biologia Centrali-Americana, Coleoptera, vol. 
6, pt. 1, p. 174, 1882. 

Myochrous carinatus JAcosy, in Bryant, Ann. Mag. Nat. Hist., ser. 9, vol. 12, p. 187, 
in part, 1923. 

About 5 mm. in length, elongate oblong, rather flat, shining black 
beneath the pale closely appressed scales, scales on head unusually 
fine, showing punctation beneath; punctation on thorax not confluent 
or ridged, the punctures separate and not very coarse; thorax only a 
little wider than long. 

Head compared with other species rather bald, the scales unusually 
fine over the occiput, a bit coarser behind the eyes; the sculpture 
plainly visible, consisting of rugose, irregular punctures and the 
usual ridges on either side of the occiput. Antennae of the usual 
proportions. Prothorax a very little wider than long with a 3-toothed 
margin, not very convex, a faint depression on either side below the 
middle and a well-marked depression along the base, especially over 
the scutellum ; punctures not so dense or coarse as in carinatus and not 
in lines, denser and larger toward the base; scales not very thick. 
Elytra only slightly convex, without basal callosities, a faint trans- 
verse depression in basal half in which there is a tendency to trans- 
verse ridging; punctures well spaced, not very coarse except about 
scutellum; scales easily rubbed off but apparently not dense, rather 
coarse and pale. Body beneath having the first abdominal segment 
with small scattered punctures. Hind femora bluntly toothed, ante- 
rior tibiae with the usual inner tooth. Length 5.2 mm.; width 2.3 mm. 

Cotype.—In Bowditch collection, Museum of Comparative Zoology ; 
? cotypes in British Museum of Natural History. 

Type locality—In an endeavor to exclude other species that may 
be included in Jacoby’s material, I hereby designate Cordoba, Mexico, 
Sallé collection, as the type locality. 

Remarks.—There was some confusion in Jacoby’s understanding of 
Myochrous melancholicus. In his original description he gives the 
following localities: Cérdoba, Texpam (Sallé), Playa Vicente 
(Hodge), Panama (coll. Jacoby). In the Supplement (1891) he adds 
Villa Lerdo in Durango, Cholula in Puebla, and Frontera in Tabasco 
(Hége). In the Bowditch collection at Cambridge are further speci- 
mens from Jacoby’s collection containing two additional localities— 
Paso del Norte, Chihuahua, and Acapulco, Mexico. Of Jacoby’s 
specimens mentioned in the Biologia I have examined specimens from 
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Cérdoba, Panama, and Frontera in Tabasco. One from the last- 
named locality was sent to me from the British Museum and identified 
as carinatus by Bryant, who synonymized melancholicus with cart- 
natus. The result of dissection shows that this specimen is M. tibialis 
Jacoby. The Cérdoba and Panama specimens each represent 
different species. And the specimens from Paso del Norte and Aca- 
pulco are two more distinct species, making in all five species of those 
that I have examined that Jacoby placed under the name melancholi- 
cus. In view of this confusion I have selected the type locality as 
Cérdoba, Mexico, in an endeavor to fix the species. This specimen 
from Cérdoba, a male, is smaller and flatter than W/. carinatus with 
less dense thoracic punctation having no tendency to be in confluent 
lines. The scales on the head are finer. The tip of the aedeagus is 
not so tapering, and the whole aedeagus is shorter. 


MYOCHROUS CARINATUS Jacoby 
PLATe 1, Ficure 7 
Myochrous carinatus Jacosy, Biologia Centrali-Americana, Coleoptera, vol. 6, pt. 
1, Suppl., p. 2380, 1891. 

From 5 to 6 mm. in length, elongate oblong, shining with a bronzy 
luster through the yellowish-gray scales; scales somewhat curved and 
not hiding sculpture below entirely; prothorax a little wider than 
long, with moderately coarse, dense, somewhat elongate punctures 
tending to be in lines. 

Head densely covered with scales down to antennal sockets, with 
the usual occipital ridge on either side of occiput (no more developed 
than in other species, however) ; punctation beneath the scales some- 
what visible and tending to be in lines radiating from the vertex. 
Antennae reddish brown, of the usual proportions. Prothorax wider 
than long (contrary to Jacoby’s statement), with three lateral teeth 
and the usual tooth at apex and base; punctation dense, moderately 
coarse, tending to be in lines, but not ridged; scales not flatly appressed 
but a little curved. Elytra with a little depression below the basal 
callosity, and transversely ridged especially in this depression; scales 
not so dense as to hide punctation, and short, curved, pale yellowish 
gray mixed with pale brown; elytral striae close, punctures touching 
each other in basal portion, with transverse ridgings. Body beneath 
with scattered punctures on the first abdominal segment, pubescence 
fine and pale. Hind femora with a blunt tooth, anterior tibiae with 
the usual tooth. Length 4.9 to 6.2 mm.; width 2.3 to 2.7 mm. 

Cotypes.—In Bowditch collection, Museum of Comparative Zoology 
(3 specimens) and ? in British Museum of Natural History. 

Type locality—In an endeavor to exclude other species that may 
be included in Jacoby’s material, I hereby designate the type locality 
as San Juan Bautista in Tabasco, Mexico, Hoge collector. 
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Remarks.—Contrary to Jacoby’s description the prothorax in the 
San Juan Bautista specimens is wider than long, and furthermore 
the ridges on the occiput are not any more developed than in the 
majority of the species. The prothorax is rather more finely punctate 
than in most Central American species of I/yochrous, with a tendency 
for the punctures to be elongate and to occur in longitudinal lines. 
The aedeagus is more tapering than in Uf. femoralis or M. melancholi- 
cus and more like the North American species M. denticollis. A num- 
ber of specimens of what seem to be this species have been intercepted 
in shipments of bananas from Mexico at New Orleans. Apparently 
it is abundant in certain banana-growing districts. 


MYOCHROUS SQUAMOSUS LeConte 
PLATE 2, Figure 1 
Myochrous squamosus LECoNTE, Smithsonian Contr. Knowl., vol. 11, p. 24, 1859. 


About 5 mm. in length, oblong, black, shining with a bronzy, some- 
times bluish luster, covered by wide, flat, brown-and-white scales, in 
many specimens forming a white lateral elytral vitta, sometimes scales 
on elytra entirely pale, sometimes brown with several more or less in- 
terrupted white vittae; prothorax not definitely toothed but with 
an anterior angularity; elytral punctation not round but angular or 
star-shaped, 

Head rounded over occiput and covered with scales down to antennal 
sockets, no trace of median depression or of the usual occipital ridges, 
punctation fine, dense and in lines; lower front shining under sparser, 
finer scales, with scattered punctures. Antennae reaching below 
humeri, reddish brown, of the usual proportions, outer joints thicker. 
Prothorax a little wider than long, widest anteriorly, and without 
lateral toothing but with an anterior angularity, a small tooth at 
apical and basal angles; punctation tending to be in confluent lines, 
but not so dense as in the other species of this group and without ridg- 
ings. Elytra with small humeri, a short intrahumeral depression, the 
rows of punctures not closely placed and punctures somewhat star- 
shaped, becoming much finer and less dense in the apical half; scales 
very broad and flat, covering punctation, rather easily rubbed off, 
forming various color patterns, sometimes entirely pale, usually 
brownish with a white lateral vitta and spot at apex, sometimes several 
broken vittae or spots. Body beneath shining with a metallic luster 
beneath the white scales, the scales on abdomen finer; first segment 
finely and rather densely punctate; abdomen of female without de- 
pressions, a faint triangular depression at tip of male abdomen; legs 
reddish brown. Hind femora without tooth, anterior tibiae with a 
small inconspicuous tooth on inner side. Length 4.3 to 5.5 mm.; 
width 2 to 2.5 mm. 
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Type.—A female in the LeConte collection, Museum of Compara- 
tive Zoology. 

Type locality — Platte River [Kansas] under dried buffalo excre- 
ment.” 

Other localities—Atperta: Chappice Lake, Medicine Hat; Sas- 
KATCHEWAN: Roche Percee; Montana: Big Horn County; Wromine; 
Norra Daxora: Medora; Soura Daxora: Avance, Belle Fourche, 
Browns Valley, Canning, Canton, Cedar Canyon, Chamberlain, 
Cheyenne Agency, Fort Thompson, Fox Ridge, Gettysburg, High- 
more, Houghton, Kimball, Lantry, Martin, Newell, Oelrichs, Philip, 
Rapid City, Spearfish, White Lake; Nrsraska: Columbus, Crete, 
Lincoln, McCook, West Point; Iowa: Council Bluffs, Sioux City; 
Cotoravo: Colorado Springs, Fort Collins, Greeley, Las Animas, 
Pueblo; Uran: Salt Lake; New Mexico: Coolidge; Kansas: Clark 
County, Gove County, Meade County; Trxas: Dallas. 

Remarks.—Of 231 specimens collected in June and July 1947 in 
South Dakota by H. C. Severin, only 9 were males. No male specimen 
had previously been found in all the collections examined. In his 
treatment of the Eumolpini in 1892, Horn mentioned that he had 
seen only females. The species has the broadest scales of any species 
of the genus in the United States. There is considerable variation in 
the color pattern formed by the scales, some beetles having the elytra 
entirely white, but the elytra are more commonly brown with a lateral 
white stripe and remnants of a median one, frequently abbreviated to 
spots or an apical vitta. The scales appear bifid at times as in the 
European genus Pachnephorus, and this character coupled with the 
untoothed thorax make this species somewhat intermediate between the 
two genera. The posterior tibiae are not emarginate, however, and the 
distal joints of the antennae not so enlarged as usual in Pachnephorus, 
and the first abdominal segment not quite so long. It is one of the 
most atypical of the species of M/yochrous and forms, with the three 
succeeding species, a little group of its own. 


MYOCHROUS INTERMEDIUS, new species 
PLATE 2, FIGURE 3 


From 4 to 5 mm. in length, elongate oblong, black, somewhat shiny, 
covered with broad brown and white scales that are easily brushed 
off, in well-marked specimens these scales forming an interrupted pale 
lateral elytral vitta and a spot near the apex; prothorax without 
definite lateral toothing but angulate near the apex; elytral puncta- 
tion not round, more triangular or star-shaped; anterior tibiae with 
very tiny inner tooth. 

Head covered by scales down to antennal sockets, sometimes a faint 
median line, but no distinct occipital ridges, punctation beneath scales 
dense, fine and in lines; lower front shining, with a few fine scales and 
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rather coarse punctures. Antennae extending below humeri, distal 
joints thickened, deep reddish brown becoming darker. Prothorax 
almost as long as wide, rather convex in middle, depressed over the 
head, lateral margin without toothing but angulate near apex and 
often with a little angularity or undulation near base, a small apical 
and basal tooth; confluently punctate in lines, these forming a slight 
ridge on either side near the base. Elytra with small humeri and a 
short intrahumeral depression, the rows of punctures not very closely 
placed and becoming less dense and finer toward the apex, punctures 
not round but angular and between them finer, shallower punctures, 
the points of attachment of scales, the brown and white scales easily 
rubbed off, forming in well-marked specimens a lateral white inter- 
rupted vitta and spot near the apex. Body beneath shining with a 
bronzy luster and covered with fine white scales, first abdominal 
segment densely and finely punctate; tip of abdomen in male with a 
small pit, only a faint depression in female, a small undeveloped tooth 
on inner side of anterior tibiae. Hind femora not distinctly toothed. 
Length 4 to 5.4 mm.; width 1.9 to 2.6 mm. 

Type.—aA male, U.S.N.M. No. 59024, collected by McCrory, May 20, 
1928. 

Type locality—Mount Pleasant, Iowa. 

Other localities —\111Nots; Missourt: Columbia; Kansas: Chero- 
kee County, Coffey County (R. H. Beamer; on rosinweed) ; Onaga 
(F. F. Crevecoeur) ; Topeka (Popenoe) ; Inpran Trrrirory: Vinita 
(H. F. Wickham); Texas: No specific locality (Belfrage) ; College 
Station (W. D. Pierce), Columbus, Cypress Mill, Edna (J. D. 
Mitchell), Victoria (J. D. Mitchell), Lee County (Fall collection). 

Remarks.—This species is intermediate between M/. squamosus, the 
species with very wide scales, and A/. severini, the species with very 
short, small scales. The aedeagi of intermedius and severini are 
almost indistinguishable in their outward appearance. The beetles 
are easily distinguished by the difference in vestiture and the less 
marked angularity on the sides of the thorax of intermedius. From 
squamosus it is to be distinguished by its narrower scales, and the 
fact that the punctures on the prothorax are not distinctly separated 
but are fine and in dense lines of confluent punctures. 


MYOCHROUS SEVERINI, new species 


PLATE 2, FIGURE 2 


From 4.5 to 5.5 mm. in length, elongate oblong, rather dull black, 
with a faint bluish luster, with sparse, short, fine, white scales, pro- 
thorax feebly 2-toothed or 2-angled along margin and finely and con- 
fluently punctate in lines; elytral punctation not dense, and finer 
toward apex, striate punctures not round but somewhat triangular or 
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star-shaped, interspersed with finer punctures. Anterior tibiae with 
only a faint trace of tooth. 

Head thinly covered with fine, closely, appressed white scales down 
to antennal sockets, a short vertical line in the middle of the front, 
punctation dense, moderately coarse, but surface not at all rugose, 
and little trace of the usual occipital ridging; lower front without 
scales, with a few coarse punctures. Antennae extending below 
humeri, brown with darker and thicker outer joints, of the usual pro- 
portions. Prothorax not quite as long as wide, convex, with a depres- 
sion over the head and along the base at the sides; sides feebly 2- 
toothed with a little blunt tooth at apical and basal angles; disk with 
fine, confluent punctures in lines, sparsely covered with short, fine 
scales. Elytra with small humeri and a short intrahumeral sulcus, a 
faint basal callosity; the striate punctures not round but somewhat 
triangular, often star-shaped and interspersed with finer, shallower 
punctures, the larger punctures becoming finer and less dense toward 
apex; whitish scales short, fine, and not very dense. Body beneath 
shining, densely punctate, scales fine and hairlike, first abdominal seg- 
ment finely and moderately densely punctate, a faint depression at tip 
of abdomen in the male, not so marked in the female. Hind femora 
not distinctly toothed, anterior tibiae with an inconspicuous tooth 
on inner side. Length 4.5 to 5.4 mm.; width 2 to 2.5 mm. 

Type.—A male, U.S.N.M. No. 59025, collected June 22, 1935, by K. 
Cooper. 

Type locality—Sentinel Butte, N. Dak. 

Other localities—A female, collected at Lantry, S. Dak., June 28, 
1947, by H. C. Severin. 

Remarks.—Only two specimens, a male and female, are known. 
They are unique among North American species of Myochrous in 
being inconspicuously scaly, the scales very short and not dense. 
Otherwise the beetles resemble closely M. intermedius, which is covered 
with broad scales. The aedeagi of both are very similar in outward 
appearance. 

MYOCHROUS PAUXILLUS Schaeffer 


PLATE 2, FiauRE 5 


Myochrous paucillus ScHar¥reR, Journ. New York Ent. Soc., vol. 41, p. 473, 1933. 


About 4.5 mm. in length, oblong, black, shining with a bronzy luster, 
densely covered by broad pale scales easily rubbed off, thorax widest 
anteriorly with a distinct angularity, scarcely a toothing, visible below 
the middle; elytral punctures round and coarse. 

Head covered by dense, appressed, white scales down to antennal 
sockets, the usual occipital ridges absent, a faint median line and fine 
longitudinal lines of confluent punctures radiating from this; lower 
front polished and with coarse punctures and a few finer hairlike 
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scales. Antennae extending below the humeri, dark reddish brown, 
third joint longer than fourth, distal joints thicker. Prothorax def- 
initely wider than long with the widest part anteriorly an angularity, 
scarcely a toothing, on each side below the middle, and a small tooth 
at apical and basal angles; disk convex in the middle and a little de- 
pressed over the head; punctures confluent with fine longitudinal 
ridges, a similar sort of elevation on sides near the base as in W/. inter- 
mediusy scales easily rubbed off. Elytra with sharp humeral prom- 
inences and an intrahumeral sulcus; rows of striate punctures coarse 
and round and closely placed in basal half, becoming finer and less 
dense toward apex; scales broad and appressed and concealing the 
punctation. Body beneath shining bronzy with fine white scales; legs 
reddish brown; no definite toothing on hind femora, front tibiae with 
a small tooth on inner side, not so much developed as in most species ; 
first abdominal segment finely and rather densely punctate; abdomen 
of male alone depressed at the tip. Length 4.2 to 4.7 mm.; width 1.8 
to 2.2 mm. 

Type.—A male, from the Schaeffer collection, in possession of H. S. 
Barber, Washington, D. C. 

Type locality —Esperanza Ranch, Brownsville, Tex. 

Other localittes——Los Borregos, Brownsville, collected by H. S. 
Barber, June 5, 1904. 

Remarks.—This is the fourth of the sguamosus group, which in- 
cludes also W/. intermedius and M. severini. They differ from most 
species by not having a 3-toothed thorax and by having very poorly 
developed toothing on the anterior tibiae. In this species the thorax 
is very broadly dilated anteriorly and more angular below the middle, 
and it also differs from the rest of the group by having round and not 
star-shaped or angular elytral punctures. Beetles of this species have 
been collected only about Brownsville, Tex. 


MYOCHROUS RANELLA, new species 


PLATE 2, FIGURE 5 


From 3 to 5 mm. in length, broadly oblong, convex, shining black, 
sometimes with a bronzy luster beneath the rather broad brown and 
white scales. Prothorax almost as broad as the elytra, with a 3-toothed 
margin, convex and pinched in behind the eyes and depressed along 
the basal margin. Thoracic punctation fine, dense, and in longitudi- 
nal, confluent lines; rows of elytral punctures not so crowded as in 
denticollis. 

Head with widely separated eyes, covered by scales down to the 
antennal sockets, beneath the scales the punctures dense and in lines; 
no trace of a median vertical depression, a ridge on each side running 
down over the occiput above the eyes; lower front shining under the 
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light scattered scales, these scales thinner than the ones on occiput; the 
punctures not so coarse as in denticollis or movallus. Antennae ex- 
tending a little below the humeri, the five distal joints heavier and 
darker brown. Prothorax nearly as broad as elytra and considerably 
wider than long, with a 3-toothed margin and tooth at basal and apical 
angles; depressed along basal margin especially over the scutellum, 
convex otherwise, a flat area over the head and conspicuously 
pinched in behind the eyes; punctation rather deep and confluent and 
in longitudinal lines; scales dense, closely appressed and concealing 
punctation. Elytra about twice as long as the prothorax, broad, con- 
vex, with sharp little humeri and no basal callosity, the rows of punc- 
tures not so closely placed as in denticollis; scales rather broad and 
closely appressed. Body beneath shining under less dense scaliness, 
abdomen with finer scales, first segment moderately densely but not 
very coarsely punctate; a round depression at tip of female abdomen 
and a more triangular one on male. Legs short and heavy, a trace of 
a blunt tooth on hind femora and a sharp tooth on inner side of an- 
terior tibiae. Length 3.2 to 5.5 mm.; width 1.8 to 2.7 mm. 

Type and paratypes.—Type male and two female paratypes, 
U.S.N.M. No. 59026. 

Type locality —Jacksonville, Fla., collection of Ashmead. 

Other localities —F orwa: Archer, Brooksville (P. J. Darlington), 
Dunedin (W. S. Blatchley), Homestead (R. H. Beamer) ; Grorera: 
Baconton; Sourn Carourna: Florence (R. H. Beamer) ; Norru Caro- 
LINA: Southern Pines; Virernia: Virginia Beach (A. P. Morse) ; 
AxaBaMa: Delchamps, Mobile (H. Soltau) ; Misstssrepr: Hancock 
County (H. Soltau) ; Lourstana: Covington (H. Soltau). 

Remarks.—This is one of the most distinct of North American spe- 
cles of Myochrous. The broad heavy thorax, which is a third as long 
as the beetle, with its peculiar pinched-in depression behind the eyes, is 
very striking. The legs are short, the scales are coarser than in 
denticollis, and the elytral punctures are less dense. 


MYOCHROUS MOVALLUS Johnson 
PLATE 3, FIGURE 3 
Myochrous movallus P. H. JoHNsON, Can. Ent., vol. 63, p. 148, 1931. 


From 4 to 5 mm. in length, elongate oblong, dark reddish brown, 
densely covered with brown and white scales, often giving the beetles 
a speckled appearance; thorax nearly as long as wide, inconspicuously 
3-toothed, decidedly convex and with a depression along the base and 
suggestion of a median depressed line; elytra also rather convex. 

Head densely covered with brown and white, closely appressed 
scales forming a brown, irregularly star-shaped pattern on front, 
a median depression down front and a somewhat indistinct ridge on 
either side of the occiput extending down to above the eyes; surface 
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under the scales densely and moderately coarsely punctate ; lower front 
less densely covered with scales, the scales being placed transversely. 
Antennae reddish with the distal joints darker, of the usual propor- 
tions. Prothorax almost as long as broad, with margin rather incon- 
spicuously 3-toothed and a tooth at apical and basal angles; convex 
with a distinct depression along the basal margin most pronounced 
over the scutellum, and in some specimens a marked median line, this 
line varying in distinctness in individuals, also a tendency for a depres- 
sion on either side behind the middle, in short the disk rather uneven; 
very densely covered with brown and white scales, the scales being 
curved and hiding the punctation beneath; punctures dense, confluent 
and not very coarse or deep, becoming coarser near the basal angle. 
Elytra wider than prothorax, smoothly convex with small humeri and a 
short intrahumeral sulcus; the rows of punctures densely placed, the 
punctures becoming finer and not so dense toward the apex; scales so 
dense as to hide the punctation almost entirely, and rather thick and 
curved. Body beneath deep reddish brown with the tip of the abdo- 
men paler, shining, the abdomen not so densely covered by white ap- 
pressed scales, the first segment as in denticollis, moderately densely 
punctate; the female with a faint round depression in the middle of 
the last segment, the male with a still fainter triangular depression 
located near the tip. Legs reddish, covered with scales, the anterior 
tibiae toothed on the inside, a very faint suggestion of toothing on the 
hind femora. Length 3.8 to 5.5 mm.; width 1.8 to 2.5 mm. 

Cotypes.—F ive cotypes, one in the Schaeffer collection in the Na- 
tional Museum, two in the collection of the South Dakota State Col- 
lege, Brookings, S. Dak., location of the rest unknown. 

Type locality —Elk Point, S. Dak. 

Other localities —Kansas: Atchison County in collection of Uni- 
versity of Kansas, collected by R. H. Beamer; Missourr: Atherton; 
Iowa: East Point. 

Remarks.—This is an easily recognized species because of its narrow 
convex prothorax, which is almost as long as wide. It is also one of the 
deep reddish brown species. The densely crowded scales on the entire 
upper surface are unlike the sparse vestiture of M. denticollis. The 
scales are not flatly appressed but curved and present a rounded ap- 
pearance when viewed with a microscope, and they are coarser than 
the scales of denticollis. 


MYOCHROUS FLORIDANUS Schaeffer 
PLATE 2, F1IGuRE 6 


Myochrous floridanus SCHAEFFER, Journ. New York Ent. Soc., vol. 41, p. 472, 1933. 


From 5 to 6 mm. in length, elongate oblong, deep reddish brown to 
piceous, usually the prothorax darker, somewhat shining beneath 
the dense, appressed, yellowish and brown scales; prothorax not quite 
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so long as broad, with a 8-toothed margin, smoothly convex with a 
depression along the basal margin, deeply, coarsely, rugosely, and 
confluently punctate. 

Head with a thick covering of scales down to the antennal sockets 
and a more or less distinct median line, ending in a little ridge over 
the polished lower front, punctation coarse and tending to be in con- 
fluent lines; lower front not very densely or coarsely punctate with 
a fine scale arising from each puncture; an indistinct ridge on either 
side of occiput. Antennae reddish brown and not extending much 
below the humeri, with the distal joints thickened, of the usual 
proportions. Prothorax not quite so long as wide, smoothly convex 
with a 8-toothed margin and a tooth at each corner; depressed along 
the basal margin; punctation coarse, deep, and confluent. Elytra with 
no sign of basal callosities, depressed along the basal margin; the rows 
of elytral punctures closely placed; punctures coarse and deep, be- 
coming finer toward apex; scales closely appressed, rather coarse and 
yellowish mixed with brown so as to give the elytra a speckled appear- 
ance. Body beneath shining, breast and abdomen dark brown, tip 
of abdomen reddish, scales on this white and more slender; first ab- 
dominal segment coarsely and densely punctate; a small rounded 
depression at tip of abdomen of female, a more triangular depression 
in male. Hind femora bluntly toothed, anterior tibiae with a sharp 
tooth on inner side. Length 4.7 to 6.5 mm; width 2.2 to 3.2 mm. 

Type and paratypes—In the United States National Museum, 
collected by G. P. Engelhardt. 

Type locality —St. Augustine, Fla. 

Other localities ——FiLorma: Capron, Childs, Enterprise, Ponce de 
Leon, Rock Bluff, Weirsdale, Winter Park; Grorcta; Soura Caro- 
LINA: Meredith, Myrtle Beach, Ridgeland; Norra Caronina: 
Boardman (W. F. Fish, on Z'’owodium distichum) ; Vireinta: Fred- 
ericksburg; ALaBama: Mobile; Mrssissrerr: Hancock; Lovrstana: 
Pear] River. 


Remarks.—Its reddish-brown coloring and yellowish scales dif- 
ferentiate this species from denticollis and ranella. The prothorax is 
more coarsely punctate than in denticollis and is also more convex. It 
looks like a small specimen of Af. magnus but has a much more coarsely 
punctate prothorax and is a deeper reddish brown. 


MYOCHROUS FLORIDANUS TEXANUS, new subspecies 


PLATE 2, FIGURE 7 


Two specimens in the Hubbard and Schwarz collection from Co- 
lumbia, Tex., do not agree entirely with the other specimens of &. 
floridanus. They are a little smaller and have a more finely punc- 
tate prothorax, the punctures being more confluent and denser and 
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not so deep. The punctures on the elytra appear a little less spaced. 
The aedeagus seems to have a little less rounded tip with a slightly 
broader point. The aedeagus resembles somewhat that of M/. tibialis 
Jacoby, from Mexico, which is another of the reddish-brown species, 
but which is larger and flatter with less dense punctation. 

Type and paratype.—Type male and one paratype, U.S.N.M. No. 
59023. 

Type locality Columbia, Tex. 


MYOCHROUS MAGNUS Schaeffer 
PLATE 2, FIGURE 4 
Myochrous magnus SCHAEFFER, Journ. New York Ent. Soc., vol. 12, p. 228, 1904. 


From 6 to 8 mm. in length, elongate oblong, deep reddish brown, 
shining under the dense and closely appressed yellowish scales; pro- 
thorax almost as long as wide, 3-toothed, punctation not very coarse 
and not confluent, but dense; elytral punctation fine and well spaced. 

Head with a depressed furrow from occiput down front, and a ridge 
on either side of occiput; thickly covered with scales only slightly less 
dense on the lower front; surface beneath scales obsoletely and 
rugosely punctate. Antennae yellowish or reddish brown, extending 
to below the humeri, of the usual proportions. Prothorax almost as 
long as wide, rather inconspicuously 3-toothed with a tooth also at 
apical and basal angles; smoothly convex with a slight depression 
along the basal margin and often a small median parting on anterior 
margin over the furrow on the head; disk densely and not coarsely or 
confluently punctate. Elytra with prominent humeri, with a basal 
callosity and sulcus within the humerus and transverse depression 
below the callosity, in some specimens two indistinct costae running 
down over the basal callosity on each elytron; punctation not visible 
through the dense and closely appressed scales, which are rather coarse 
and yellowish with a few slightly darker scales intermixed; the punc- 
tation beneath unusually fine and well spaced. Body beneath rather 
densely covered with finer scales, in dark specimens the abdomen dark 
with the tip usually reddish. Hind femora with a blunt tooth, anterior 
tibiae with the usual tooth on the inner side. Length 6 to 8 mm.; width 
2.5 to 3.4 mm. 

Type.—tn the United States National Museum. 

Type locality —Esperanza Ranch, Brownsville, Tex. 

Other localities —Mississipr1: Brookhaven (on elders) ; Lourstana: 
10 miles up the river from New Orleans (on willows) ; Texas: Colum- 
bus. Also intercepted on fruit from Mexico. 

Remarks.—This species, described from Brownsville, Tex., is the 
largest species of Myochrous in the United States. It is probably 
common in northern Mexico, as it bas been intercepted in fruit from 
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there at ports of entry. The two specimens in the collection of the 
National Museum from north of New Orleans and at Brookhaven may 
have been introduced in shipments of fruit to New Orleans. It is one 
of the reddish-brown species and easily recognized because of its size 
and relatively fine punctation. 


MYOCHROUS TIBIALIS Jacoby 
PLATE 2, FIGURE 8 


Myochrous tibialis JAcopy, Biologia Centrali-Americana, Coleoptera, vol. 6, pt. 1, 
p. 175, 1882. 


From 5 to 7 mm. in length, elongate oblong, deep reddish brown, 
densely covered by yellowish or pale brownish scales, prothorax 3- 
toothed, a little wider than long, moderately coarsely punctate, the 
punctures usually being well spaced and not at all contingent. 
Aedeagus short and with a hollowed-out, pointed tip. 

Head densely covered by closely appressed scales to antennal sockets, 
surface beneath the scales densely and rugosely punctate, with a faint 
trace of median line and the usual ridge on either side of occiput; lower 
front shining and with less dense pubescence. Antennae reddish 
brown, of the usual proportions. Prothorax a little wider than long, 
smoothly convex without elevations or depressions except a slight 
median depression at base over the scutellum, with three small lateral 
teeth, also a tooth at apical and basal angles; punctures beneath the 
dense, closely appressed scales moderately coarse and dense but not 
at all confluent. Elytra with a small basal callosity and a transverse 
depression below it; rather densely covered by closely appressed scales, 
striate punctation beneath coarse and regular with some transverse 
ridging. Body beneath shining beneath the finer white scales, first 
abdominal segment sparsely and finely punctate. Hind femora very 
obscurely toothed, anterior tibiae with the usual inner tooth. Length 
5 to 7 mm.; width 2.2 to 2.8 mm. 

Cotypes.—In the United States National Museum, Museum of Com- 
parative Zoology, and British Museum of Natural History (?). 

Type locality——In an endeavor to exclude other species that may be 
included in Jacoby’s material, I hereby designate the type locality as 
Panzos, Vera Paz, Guatemala, Champion collector. 

Other localities —Mrxtco: (Some undesignated localities, beetles 
in banana debris from Mexico), Santa Lucrecia, Tehuantepec; Hon- 
purAs (in banana debris); GuaremaLta; Nicaragua; Panama (all 
from banana debris). Specimens in Jacoby’s Biologia material from 
British Honpuras: Belize, Rio Hondo (Blancaneau) ; GuaTeMata: 
Cubilguitz, Lanquin (Champion). A specimen sent by the British 
Museum as Jacoby’s melancholicus (synonymized with carinatus by 
Bryant) from Frontera, Tabasco, Mexico, Hége collector. 
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Remarks.—This is one of the reddish-brown species with pale yel- 
lowish or brownish scales. It resembles If. magnus Schaeffer but is 
a more coarsely punctate species with a shorter aedeagus, which, how- 
ever, is very similar to that of magnus in the shape of its tip. Most 
of the specimens in the National Museum collection are without exact 
locality labels, having been taken at ports of entry in shipments of 
bananas. It would appear that the species ranges from Mexico to 
Panama. 


MYOCHROUS LONGULUS LeConte 
PLATE 3, FIGURE 5 
Myochrous longulus LEContE, Proc. Acad. Nat. Sci. Philadelphia, 1858, p. 86. 


From 4.5 to 5.5 mm. in Jength, narrowly oblong, shining black with 
a bronzy or coppery luster, legs and antennae reddish, covered with 
long, coarse, flatly appressed, brown and white scales which are easily 
rubbed off; prothorax fully as long as wide and 3-toothed; elytral 
punctures becoming much finer and less dense from the middle to the 
apex; anterior tibiae inconspicuously toothed. 

Head rounded and covered by scales down to the antennal sockets, 
no evidence of occipital ridges or of a median depression, surface 
finely and rather densely punctate, not at all rugose; lower front 
shining, with small scattered punctures and a few finer scales. An- 
tennae extending below humeri, third joint longer than fourth, reddish 
brown, distal joints thicker. Prothorax fully as long as broad with 
three lateral teeth, smoothly convex, without humps or depressions; 
punctation dense, moderately coarse and not confluent, without ridg- 
ings, usually hidden by the flat, coarse, brown and white scales. 
Elytra a little wider than thorax with small humeri and short intra- 
humeral sulcus; rows of punctures not contingent, punctures becoming 
much finer and less dense from the middle to the apex; scales broad 
and flatly appressed and forming an irregular brown and white color 
pattern. Body beneath dark, shining with a bronzy luster, thickly 
covered by scales, a little less coarse than on upper surface; first abdom- 
inal segment densely and finely punctate; the male with a little depres- 
sion at the tip of abdomen, in female this depression less marked. 
Hind femora without toothing, anterior tibiae with an inconspicuous 
tooth on the inside. Length 4.4 to 5.7 mm.; width 1.9 to 2.5 mm. 

Type.—In LeConte collection, Museum of Comparative Zoology. 

Type locality —Yuma, Ariz. 

Other localities—Anizona: Dome, Ehrenberg, Gila Bend (in al- 
falfa), Somerton (in cottonfield), Stafford, Tempe; Catrrornia: 
Blythe, Brawley, El Centro (on Pluchea sericea, injuring cotton, and 
on alfalfa) ; Holtville, Los Angeles County, Mexicale, Needles, Pot- 
holes, San Diego County, east shore of Salton Sea, ex plane San 
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Pedro, Winterhaven (on Melilotus indica) ; Cotorapo: Grand June- 
tion; Inano: Blackfoot (on sugar beets) ; Basa CaLirornta : Calexico. 

Remarks.—This slender, elongate species with long, coarse scales is 
not easily confused with any other. Apparently it has an unusually 
long range, occurring from Arizona to Idaho, and west to California 
and Lower California. E. A. McGregor reports that beetles have 
done severe injury to cotton in Yuma, Ariz.; 500 acres had to be re- 
planted twice following complete destruction of seedling plants, and 
finally planting was abandoned. Adults were seen feeding on the 
subterranean stems of arrowweed (Pluchea sericea), trailing mallow, 
and Baccharis sp., this being the first time the field was sown to crops. 
Previously almost a pure stand of arrowweed had been there. 

MYOCHROUS WHITEI, new species 
PLATE 3, FIGURE 4 

From 3.5 to 5 mm. in length, elongated oblong, black, shining with 
a bronzy luster under the dense, broad, pale brown and white scales, 
scales easily rubbed off; prothorax as long as wide, inconspicuously 
3-toothed, elytra with rows of rather small punctures, not very closely 
placed and finer toward apex. 

Head rounded over the occiput, with a depressed median line half- 
way down the front, occipital ridgings not present, punctures beneath 
the scales, which cover the head down to antennal sockets, fine and 
dense and in lines on the occiput; lower front shining, with fewer 
and finer scales and sparse punctation. Antennae extending below 
the humeri, reddish brown with darker and thicker distal joints, of 
the usual proportions. Prothorax fully as long as wide, rather in- 
conspicuously 3-toothed, with a small tooth at apical and basal angles; 
evenly convex, without humps or depressions; surface densely, finely, 
and not confluently punctate, the punctures somewhat elongate with 
a tendency toward arrangement in lines and thickest in the middle, 
entirely covered by the closely appressed, wide, brown-and-white 
scales. Elytra with small humeri and short intrahumeral sulcus; no 
distinct basal callosities ; punctures not very coarse and becoming finer 
and sparser in apical half; scales dense, flatly appressed and wide, usu- 
ally pale but frequently presenting a pale brownish vittation, with the 
apex usually brown. Body beneath black, shining with a metallic 
luster; legs and abdomen less densely covered by finer pale scales, 
abdomen finely punctate; a small depression at tip of abdomen in 
the male, less marked in the female. Hind femora not toothed, 
anterior tibiae very indistinctly toothed. Length 3.6 to 5.1 mm.; 
width 1.6 to 2.3 mm. 

Type and paratypes.—Type male and 12 paratypes, collected March 
19, 1931, by E. P. Van Duzee, California Academy of Sciences; 2 
paratypes, U.S.N.M. No. 59022. 


*% Journ. Heon. Ent., vol. 10, p. 504, 1917. 
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Type locality.—Coalinga, Fresno County, Calif., Boy Scout Camp. 

Other localities—Los Banos, Calif. (E. P. Van Duzee, May 23, 
1918) ; 2 miles east of Cressey, Merced County, Calif. (B. E. White, 
Sept. 13-18, 1940). 

Remarks.—Although closely related to M. longulus LeConte, this 
species seems quite distinct. It is smaller and a little more convex, 
with shorter elytra and paler scales. The aedeagus is less acutely 
tipped than that of M/. longulus. So far it has been collected only 
in the San Joaquin Valley of California, which is farther north than 
longulus has been found. Burdette E. White, for whom it is named, 
had collected the beetles in numbers and set them aside to describe 
as new. He writes that he found them “on the outer fringe of a 
sandy marsh consisting of two or three species of reeds and a ‘salt 
grass,’ probably Bermuda grass, from which most of the specimens 
were swept. This marsh is green nearly the year around, as the water 
source is from an artesian flow, adjacent to the Merced River.” 


MYOCHROUS FEMORALIS Jacoby 
PLATE 3, FIGURE 8 


Myochrous femoralis Jacosy, Biologia Centrali-Americana, Coleoptera, vol. 6, pt. 
1, p. 175, 1882. 

From 5 to 7 mm. in length, oblong, dark piceous, shining with a 
bronzy luster through the grayish and brown scales, prothorax broad, 
3-toothed, densely but not confluently punctured with round deep 
punctures. 

Head covered with brown and gray scales down to the antennal 
sockets, no distinct median line, the punctures tending to be in lines, 
and the surface beneath the scales rough, a ridge on each side of 
occiput. Antennae reddish brown, of the usual proportions. Protho- 
rax somewhat wider than long, smoothly convex with a slight median 
basal depression over the scutellum; the three lateral teeth well 
developed, and the usual apical and basal teeth; surface densely but 
not confluently or rugosely punctate, the punctures being round, deep, 
and not very coarse. Elytra without marked depressions, smoothly 
convex, covered by dense gray and brown scales, not entirely con- 
cealing the punctation below, the scales somewhat curved and not 
too closely appressed. Striate punctures regular, without ridging. 
Body beneath covered lightly with fine white scales, punctures on 
first abdominal segment coarse and moderately dense. Hind femora 
distinctly toothed, anterior tibiae with the usual tooth. Length 5.2 
to 7 mm.; width 2.5 to 3 mm. 

Type.—A single specimen in the British Museum, collected by 
Blancaneaux. 

Type locality —British Honduras, River Sarstoon. 

Other localities —Nicaracua, Escondido River, 50 miles from Blue- 
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fields, collected by C. W. Richmond; Honpuras: “Honduras or 
Panama”; GuatemALa; Mexico, Cordoba (Knab). (Most of the 
specimens are from banana trash in shipments of fruit without exact 
localities. ) 

Remarks.—One of the specimens presented to the United States 
National Museum from the original Biologia material under the name 
Myochrous tibialis Jacoby bears the same locality label, British Hon- 
duras, River Sarstoon (Blancaneaux), as is given by Jacoby for the 
single type specimen of Af. femoralis. It is not the same species as the 
others in the Biologia material of ¢bzalzs and appears to fit very well 
Jacoby’s description of femoralis. Dr. P. J. Darlington has compared 
my drawing of this specimen with the type of femoralis in the British 
Museum and states that the type of femoralis, like my drawing, is 
wider than ¢béalis and has toothed hind femora, and the punctation 
of the pronotum and elytra also correspond; also that the pubescence 
of femoralis does seem grayer and less yellowish than ¢bzalis. He 
concludes that I am probably right in referring this specimen to 
femoralis. 

Jacoby himself stated that it differed from ¢2bialis in having sub- 
dentate posterior femora and being without the transverse ridging 
of the elytra. If my interpretation is correct, this species appears to 
be abundant throughout Nicaragua, Guatemala, and Honduras. 
Specimens have been brought in with shipments of bananas from these 
countries. It is a broadly oblong beetle with a wide prothorax that 
is densely and deeply but not at all rugosely punctate. 


MYOCHROUS COENUS, new species 


PLATE 3, FIGURE 6 


From 5 to 6 mm. in length, oblong, dark piceous, shining with a 
bronzy luster from beneath the moderately dense, yellowish and brown- 
ish scales, the scales not concealing the sculpture beneath; prothorax 
wider than long, 3-toothed, densely and coarsely punctate, elytra with- 
out definite transverse ridgings or callosities. 

Head covered by scales to the antennal sockets, beneath the scales 
coarsely and rugosely punctate, a faint median line in some specimens, 
and the usual occipital ridge on each side of head. Antennae reddish 
brown with deeper colored outer joints, of the usual proportions. 
Prothorax wider than long with three well-developed teeth and a tooth 
at apical and basal angles; disk not very convex, rather flat, with a 
depression along basal margin; punctation dense, coarse, and deep but 
not confluent, a slight tendency toward ridging in basal part where 
the punctures usually become denser. Elytra without distinct callosi- 
ties or depressions, regularly striate punctate without any transverse 
ridging; scales not so dense and closely appressed as to hide the punc- 
tation. Body beneath shining under the light, fine, white pubescence, 
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first abdominal segment coarsely and rather densely punctate. An- 
terior tibiae with the usual tooth and hind femora bluntly toothed. 
Length 5 to 6.2 mm.; width 2.4 to 2.8 mm. 

Type and paratypes.—Type male and three paratypes, collected by 
A. H. Jennings in April 1911, U.S.N.M. No. 59013; one paratype in 
Museum of Comparative Zoology. 

Type locality —Gatun, Canal Zone, Panama. 

Other localities —Miraflores, Canal Zone, December 28, 1925, col- 
lected by White and Clayton; Old Panama, January 1911, A. Busck. 

Remarks.—This is net a very distinctive species and can best be 
recognized by the genitalia. Superficially the beetles are much like 
M. platylonchus with which they commonly occur in the Canal Zone. 
The shape of the aedeagus, however, is very different, resembling that 
of M. femoralis Jacoby but smaller. The thoracic punctation is not 
so dense or regular as in that species and the beetles are a little smaller, 
but the two species are closely related. 


MYOCHROUS BARBADENSIS Blake 
PLATE 3, FIGURE 7 
Myochrous barbadensis BLAKE, Proc. Ent. Soc. Washington, vol. 49, p. 27, 1947. 


From 5 to 6.5 mm. in length, elongate oblong, deep reddish brown 
to piceous black, shining with a bronzy luster beneath the yellowish, 
not closely appressed scales; thorax 3-toothed, coarsely but not very 
densely punctate; elytral scales not so dense as entirely to conceal 
punctation beneath. Tip of aedeagus with an unusually broad point. 

Head covered by yellowish scales down to antennal sockets, lower 
front with finer, sparser, white hairlike scales; a median depressed line 
down occiput and dense deep punctures over upper head making the 
surface rugose; the usual occipital ridges on each side. Antennae red- 
dish or yellowish brown, of the usual proportions. Prothorax a little 
wider than long, with three well-developed lateral teeth and the usual 
one at apical and basal angle, moderately convex, with a depression 
along the basal margin most pronounced over the scutellum; surface 
coarsely and deeply but not densely punctate, with the scars of scales 
forming shallow punctures between. Elytra not so densely scaly as 
to hide the luster and punctation beneath; punctures very coarse and 
closely placed, with a tendency to transverse ridging in depression 
below the basal callosities. Body beneath very shining, with sparse, 
short, white hairlike scales, first abdominal segment not very coarsely 
or densely punctate. Tip of last segment of male with a triangular, 
of female with a rounded, pit. Hind femora bluntly toothed, an- 
terior tibiae with the usual inner tooth. Length 5 to 6.5 mm.; width 
2.3 to 2.8 mm. 

Type and paratype.—Type male and one paratype female, U.S.N.M. 
No. 57998, collected March 14, 1936, by R. E. Blackwelder. 
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Type locality Barbados, British West Indies. 

Other localities —Grenapa, B. W. I.: St. Augustine; Trinipap (P. 
J. Darlington, April 1929); Brrriss Gurana: Botanic Garden, 
Georgetown (Harold Morrison, May 1-26, 1918); Durcu Guana: 
Rust en Werk, Surinam (eating young leaves of bananas; D. C. 
Geijskes, January 30, 1931). 

Remarks.—The aedeagus of this species bears a close resemblance 
to those of IZ. femoralis Jacoby and M. coenus but has the broadest 
tip of any of them. All three species are very similar in outward 
appearance, but this one is usually less densely punctate on the 
prothorax. Originally described from Barbados, it has been col- 
lected on both Grenada and Trinidad as well as on the mainland, 
in the Guianas. 

MYOCHROUS LATISETIGER, new species 
PLATE 3, FIGURE 2 


From 5 to 6 mm. in length, oblong, piceous with a bronzy luster 
beneath the dense, curved, dark brown and white scales, the scales 
unusually broad and not flatly appressed; head, thorax, and elytra 
coarsely and densely punctate; prothorax broad, smoothly convex, 
and with three well-developed teeth. 

Head coarsely, rugosely, and densely punctate beneath the scales, 
with a faint median line, the ridge on either side of occiput present. 
Antennae reddish brown, of the usual proportions. Prothorax 
broader than long, with three strong lateral teeth and one at apical 
and basal angles; a depressed line across base, disk moderately convex; 
punctation dense, deep, round, and becoming rugose toward base. 
Elytra with a small humeral prominence and short intrahumeral 
sulcus, and below this a transverse depression on the sides; striate 
punctation unusually coarse and contiguous, transversely ridged in 
basal half; scales on entire upper surface wider than in most species 
and not appressed but curved. Body beneath shining beneath the 
much finer pale pubescence; first abdominal segment coarsely 
punctate. Hind femora with an indistinct tooth, anterior tibiae with 
the usual inner tooth. Length 5.2 to 6.2 mm.; width 2.5 to 2.8 mm. 

Type and paratype.—Type male and one paratype, U.S.N.M. No. 
59028, collected by F. L. Gallege in 1941, injuring the fruit of Bixa 
orellana Linnaeus. 

Type locality.—Atlantico, Colombia. 

Other localities —Aracataca, Magdalena Province, Colombia (P. J. 
Darlington, 1929). 

Remarks.—This is another species of the femoralis group in which 
the aedeagus, although with a similarly shaped tip, is shorter. Like 
the rest of the group, it is a coarsely punctate beetle but differs from 
them in having wider scales that are mostly dark brown with some 
paler ones intermingling. 
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MYOCHROUS PLATYLONCHUS, new species 
PLATE 1, FIGURE 6 


From 5 to 6 mm. in length, oblong, deep reddish brown to piceous, 
very shiny through the curved, not closely appressed yellowish scales, 
the scales not so dense as to conceal the sculpture, coarsely and densely 
punctate throughout; aedeagus with a scooplike tip, unusually broad. 

Head covered with scales down to antennal sockets, an unusually 
deep median furrow down front ending in a broad shallow depression ; 
surface under the scales coarsely and rugosely punctate, a ridge on 
either side of occiput. Antennae extending a little below the humeri, 
reddish brown, of the usual proportions. Prothorax considerably 
wider than long and somewhat contracted at the base, rather flat and 
with little convexity, a slight median depression over the scutellum ; 
the three lateral teeth well developed; punctation very dense, coarse, 
and becoming coarser and more confluent in the basal half with ridg- 
ings. Elytra smoothly convex without callosities and only a faint 
transverse depression on the side; striate punctures coarse and con- 
tingent with transverse ridgings visible through the moderate scali- 
ness; elytra usually a little more reddish brown than the prothorax. 
Body beneath shining under the light fine scales, unusually coarsely 
punctate over the metasternum and first abdominal segment. Hind 
femora with a small tooth, anterior tibiae with the usual inner tooth. 
Length 4.8 to 6 mm.; width 2.2 to 2.7 mm. 

Type and paratypes.—Type male and 24 paratypes, U.S.N.M. No. 
59020, collected January to April 1911 (E. A. Schwarz, A. Busck, 
A. H. Jennings) ; 2 paratypes in Museum of Comparative Zoology. 

Type locality —Paraiso, Canal Zone, Panama. 

Other localities —CanaL Zone: Las Cruces (E. A. Schwarz and 
A. Busck) ; Bohio (KE. A. Schwarz) ; Corazal (A. Busck) ; Tabernella 
(A. Busck) ; Gattin (M. Hebard) ; Panama: Trinidad River, Colorado 
Island (J. D. Hood and N. S. Scrimshaw); Old Panama (A. H. 
Jennings) ; Panama (A. H. Jennings) ; Cotompra: Aracataca, Magda- 
lena Province (P. J. Darlington, 1929) ; Buenaventura (C. L. Fagen). 

Remarks.—This species has been collected in numbers throughout 
the Canal Zone. A number of specimens have been taken also by P. J. 
Darlington in northern Colombia and one by C. L. Fagen well down 
the coast of western Colombia. It is a shiny, deep reddish-brown 
or bronzy beetle with a very coarsely punctate prothorax and a most 
distinctive aedeagus, the tip of which is wider than usual in the genus 
and scoop-shaped. 

MYOCHROUS GEMINUS, new species 
PLATE 1, Fiaure 8 


About 5 mm. in length, oblong, piceous, shining with a bronzy 
luster from beneath the curving grayish white scales; prothorax 3- 


38 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


toothed, very densely and toward the base coarsely and rugosely 
punctate; aedeagus similar to that of If. platylonchus in having a 
broadly hollowed-out apex. 

Head covered with scales down to antennal sockets, beneath these 
the punctures coarse and tending to be rugosely striate; a median line 
ending in a shallow depression between the eyes, the usual pair of 
occipital ridges. Antennae reddish brown and of the usual propor- 
tions. Prothorax wider than long, not very convex, with a basal 
depression along margin, the three lateral teeth well developed, and 
a tooth at apical and basal angles; punctation dense, tending to be in 
short lines, and becoming coarser and rugose toward the base. Elytra 
with a short intrahumeral sulcus and shght transverse lateral depres- 
sion below the sulcus; striate punctures very close and coarse and in 
basal part in the depression with transverse ridging; surface lustrous 
beneath the curved, not dense, grayish-white scales. Body beneath 
shining, with fine pale pubescence, first abdominal segment coarsely 
and densely punctate. Hind femora with a tiny tooth, anterior tibiae 
toothed. Length 4.8 to 5.5 mm.; width 2.2 to 2.5 mm. 

Type and paratypes.—Type male and one paratype, U.S. N. M. No. 
59021, “in banana debris from Ecuador,” April 13, 1947; one paratype 
in Museum of Comparative Zoology. 

Type locality —“Taken from banana debris from Ecuador” at New 
Orleans, La. 

Other locality—Prru: Piura. 

Remarks.—Although quite distinct from M. platylonchus, this 
species belongs to the same group. It is about the same size, a little 
darker in color, with grayish instead of yellow scales. It has the 
same dense rugose punctation, the shape of the prothorax is similar, 
and the aedeagus is strikingly like that of platylonchus in shape, both 
when viewed from the side and in the broadly scooped-out tip, al- 
though the tip is a little narrower. The pubescence is thicker and 
paler in geminus. Two specimens from Piura, Peru, collected by 
P. A. Berry in cotton buds, October 15, 1941, are apparently the same. 


MYOCHROUS ELACHIUS, new species 
PLATE 4, FIGuRE 3 


From 4.5 to 5 mm. in length, oblong, shining bronze beneath the 
closely appressed, mottled pale and dark brown scales; prothorax 
3-toothed, a little wider than long, not very coarsely but densely 
punctate; aedeagus pale with a dark furrow running down the tip. 

Head covered with scales down to antennal bases, beneath the scales 
the punctation not dense or rugose, the usual occipital ridge on each 
side, and in some specimens a faint median line. Antennae reddish 
brown, of the usual proportions. Prothorax a little wider than long 
with three lateral teeth and a tooth at basal and apical angles, mod- 
erately convex with a depressed line along the basal margin; puncta- 
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tion under the dense scaliness not very coarse and well spaced but 
dense. Elytra with a short intrahumeral sulcus and basal callosity on 
each side of scutellum, and a slight depression on the outer side of 
elytra below the humerus; striate punctation regular, without trans- 
verse ridgings; pubescence dense, nearly concealing the bronzy sur- 
face beneath, and presenting a mottled brown and white appearance. 
Body beneath shining bronze with a fine pale pubescence, punctures 
on first abdominal segment moderately dense and fine; an indistinct 
blunt tooth on posterior femora, anterior tibiae with the usual tooth 
on inner side. Length 4.4 to 5.2 mm.; width 2 to 2.3 mm. 

Type and paratypes.—Type male and three paratypes, U.S.N.M. No. 
59014, collected by E. A. Schwarz and A. H. Jennings; one paratype 
in Museum of Comparative Zoology. 

Type locality —Ancon, Canal Zone, Panama. 

Other localities —Canat Zone: Gatin and Paraiso (A. H. Jen- 
nings) ; Panama: No specific locality (E. A. Schwarz) ; Tabernilla 
(A. Buseck) ; found in banana debris in shipments from Honduras, 
Nicaragua, Guatemala, and Mexico. One specimen collected by H. 
Dybas at Puerto Berrio, Colombia, cannot be distinguished from the 
specimens from Central America. 

Remarks.—Its small size and mottled appearance, a result of the 
intermingling of pale and dark brown scales, readily distinguish this 
little beetle from the larger ones having more uniform clothing. The 
aedeagus is peculiar in being pale yellowish with a dark streak down 
the furrow at the tip. 


MYOCHROUS PAULUS, new species 


PLATE 4, FIGURE 4 


From 4 to 5.5 mm. in length, oblong, shining bronze beneath the 
closely appressed mottled brown and white scales; prothorax 3- 
toothed, densely and finely punctate, the punctures frequently becom- 
ing coarser and a little ridged in the middle of the base. 

Head covered with brown and white scales down to the base of the 
antennae, beneath these a median depressed line and a distinctly 
punctate, rugose surface, with the usual occipital ridge on each side. 
Antennae reddish brown, of the usual proportions. Prothorax large, 
nearly as wide as elytra, broader than long, with three lateral teeth 
and the usual apical and basal tooth; disk evenly convex, depressed 
along base, surface finely and moderately densely punctate, the punc- 
tures becoming coarser at base and somewhat ridged in some speci- 
mens near the middle of the base. Elytra not so densely covered by 
the brown and white scales as to conceal the bronzy luster and striate 
punctures below; in basal half, especially in the transverse depres- 
sion below the basal callosity, the surface ridged. Body beneath shin- 
ing beneath the light pale pubescence, punctures on first abdominal 
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segment fine and not very dense. A distinct tooth on posterior femora 
and the usual tooth on anterior tibiae. Length 4.2 to 5.6 mm.; width 
2.2 to 2.6 mm. 

Type and paratypes.—Type male and 26 paratypes, U.S.N.M. No. 
59015, collected in September and October 1918 by Harold Morrison; 
two paratypes in the Museum of Comparative Zoology. 

Type locality —Botanic Garden and along seashore 4 miles east of 
Georgetown, British Guiana. 

Other localities —British Gutana: Bartica, Demerara (R. J. 
Crew); Durcu Gurana: Rusten Werk, Surinam (on bananas; D. C. 
Geyskes) ; Frencn Gurana: Maroni, Cayenne (F. Pillault) ; Venr- 
zUELA: “L. Laglaize,” Tucupita, Delta Amacuro Territory (on 
Xanthosoma sagittifolium,; L. A. Salas) ; Brazm: Amazon River near 
Parintins (Sept. 12 to 21, 1930; Holt, Blake, and Agostini) ; Amazon 
River near Santarém, Santa Catharina (Bowditch collection) ; Batu- 
rité Mountains, Ceara (W. M. Mann) ; Natal, Para (W. M. Mann). 

Remarks.—This species is closely related to the Central American 
species I/. elachius and differs from it chiefly by being a little wider 
and more finely punctate and in having the aedeagus not hollowed 
out at the tip, asin I. elachius. 


MYOCHROUS NANUS, new species 


PLATE 4, FIGURE 5 


About 4.5 mm. in length, oblong, shining bronze beneath the mot- 
tled brown and white scales; prothorax 3-toothed, finely and some- 
times densely punctate, elytra with the striate punctures becoming 
much finer and more distantly placed in apical half of elytra. 

Head covered by scales to the antennal bases, punctation somewhat 
variable, in some specimens the surface rugose, in others less densely 
punctate, with a trace of a median line and the usual ridge on each side 
of the occiput. Antennae reddish brown, of the usual proportions. 
Prothorax wider than long, with three lateral teeth and a tooth at 
apical and basal angles; disk evenly convex with a depressed line 
marked by a row of punctures along the basal margin; punctation 
rather sparse and fine, in some specimens much denser than in others. 
Elytra with a well-marked depression below the basal callosity; stri- 
ate punctures in basal half moderately coarse but not dense and be- 
coming much finer in apical half; a tendency to transverse ridging in 
the depression below the callosities. Body beneath shining bronze 
with sparse pale pubescence; punctation of first abdominal joint fine 
and not dense. Posterior femora with a tiny tooth, anterior tibiae 
with the usual tooth. Length 4.1 to 4.7 mm.; width 2 to 2.3 mm. 

Type and paratypes—Type male and two paratypes, Museum of 
Comparative Zoology type No. 28121, collected by Germain. One 
paratype, U.S.N.M. No. 59016. 
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Type locality—Cochabamba, Bolivia. 

Other localities—Bortvia: Rurrenabaque, Beni River (W. M. 
Mann, Mulford Biological Expedition, 1921-22); Paraguay: San 
Salvador (Dr. Bohls). 

Remarks.—The sparser elytral punctation beneath the mottled 
brown and white scales distinguishes this from the two preceding spe- 
cies. The aedeagus also has a differently shaped broader tip. These 
three little species present a very similar appearance and are un- 
doubtedly closely related. The most northern one has been collected 
from Mexico to Colombia, the second one ranges from the Guianas 
down to the Amazon, and the third has been taken in Bolivia and 
Paraguay. Their chief differences are in punctation and the shape 
of the aedeagus. 

MYOCHROUS RHABDOTUS, new species 


PLATE 4, FIGURE 2 


About 6.5 to 7 mm. in length, elongate oblong, shining bronzy black 
beneath the wide, pale brown scales, prothorax not very convex, 
sparsely punctate, with three well-developed lateral teeth, elytra with 
faint vittate markings either as the result of slight costae beneath or 
faintly deeper brown scale coloration. 

Head covered with scales down to antennal sockets, the usual ridges 
on each side of occiput and a median line half down the front; punc- 
tation moderately dense and coarse, not rugose. Antennae of the 
usual proportions, deep reddish brown. Prothorax almost as long 
as wide, not very convex, depressed along the base, lateral sides with 
three large teeth as well as an apical and basal tooth; punctation fine 
and not dense in anterior portion, becoming denser and coarser toward 
base; scales about as broad as long, closely appressed, pale brownish. 
Elytra without distinct basal callosity, punctures coarse but well 
spaced, even in basal half, and becoming finer and more distant toward 
apex; three faint longitudinal costae and the scales covering them 
appearing slightly deeper brown, giving the elytra a faintly vittate 
appearance. Body beneath shining with bronzy luster, much less 
covered by scales, the scales finer and more hairlike. Hind femora 
bluntly toothed, anterior tibiae with the usual inner tooth. Length 
6.5 to 6.9 mm.; width 2.6 to 3 mm. 

Type and paratypes —Type male and two paratypes, Museum of 
Comparative Zoology type No. 28122, collected by P. J. Darlington in 
April 1929; one paratype, U.S.N.M. No. 59018. 

Type locality —St. Augustine, Trinidad. 

Other localities —Brazi.: Santa Catharina (Bowditch collection) ; 
Triniwap: “Trinidad,” on sugarcane; D’Abadie; Golconda estate, 
San Fernando; Aripo savanna, all collected in October 1918 by H. 
Morrison. 
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Remarks.—This species is characterized by the faintly vittate elytra 
and the unusually broad and heavy aedeagus. The scales are about 
as long as broad. 


MYOCHROUS DARLINGTONI, new species 
PLATE 8, FIGURE 3 


From 6 to 7 mm. in length, elongate oblong, piceous beneath the 
broad brown-and-white scales, with deep reddish-brown antennae and 
legs, the scales forming a brown-and-white pattern on the thorax and 
elytra, with the sides of the thorax and median line pale, a pale, in- 
curving band from the humerus down the elytron and a pale trans- 
verse apical band, neither reaching the suture; thorax 3-toothed, ap- 
proximately as long as wide and more convex anteriorly. 

Head densely covered by wide scales even down to the base of the 
jaws, the usual ridges on either side of occiput, surface beneath the 
scales densely and deeply but not rugosely or confluently punctate. 
Antennae reddish brown, of the usual proportions. Prothorax as 
long as wide, strongly convex in anterior half and smoothly rounded 
over the middle, with a thickened anterior margin over occiput 
having a faint median notch, and a depression behind, also depressed 
along the basal margin; sides with three tiny teeth and a tooth at 
basal and apical angles; punctation deep but not very dense and 
moderately coarse, completely hidden by the broad brown and white 
scales; these scales forming a pattern in which the median line and 
sides are white, some of the scales deeper chocolate brown. Elytra 
with a similar sort of pattern, consisting of a long incurving pale band 
from humerus down toward suture and another forming a transverse 
pale band not reaching the suture near the apex; sides more or less 
pale and the brown areas interspersed with deeper brown scales; 
striate punctation below entirely concealed by scales, but consisting 
of not coarse or contingent punctures becoming much finer toward 
the apex. Body beneath densely covered by broad white scales leav- 
ing little of the dark shining surface beneath visible. Hind femora 
not distinctly toothed, anterior tibiae with the usual inner tooth. 
Length 6 to 7 mm.; width 2.5 to 3 mm. 

Type and paratypes.—Type male and three paratypes, Museum of 
Comparative Zoology type No. 281238, collected by P. J. Darlington in 
1929; one paratype, U.S.N.M. No. 59019. 

Type locality—Aracataca, Magdalena Province, Colombia, collected 
by P. J. Darlington, in 1929. 

Other locality—Cotompt1a: New Granada. 

Remarks.—Recognized by the narrow shape and unusual color pat- 
tern formed by the broad brown and white scales. The thickened 
anterior margin of prothorax is similar to that found in M. bolivianus 
and the curculionoides group. The shape of the aedeagus is rather 
unusual, 
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MYOCHROUS BOLIVIANUS, new species 
PLATE 4, FIGURE 6 


From 5.5 to 6.5 mm. long, broadly oblong, deep reddish brown, 
prothorax nearly half as long as elytra, with three tiny lateral teeth, 
and a thickened anterior edge covering occiput, densely covered with 
short, broad, pale brown and white scales forming a pattern with two 
to four white spots on elytra; punctation beneath scales fine, not dense. 

Head somewhat receding, the occiput bulging and with the usual 
occipital ridges on either side, and in some specimens a well-marked 
median line down front ending in a depression, often almost a pit, in 
the middle of the front; labrum unusually small; head covered with 
dense, closely appressed scales down to antennal bases, beneath the 
scales the punctation rather fine and moderately dense. Antennae 
reddish brown, of the usual proportions. Prothorax large, almost as 
wide as elytra, and a little wider than long, convex, with a peculiar 
thickening along the anterior margin over the head, almost concealing 
the occiput from above, and a depression behind this; the lateral edge 
with three small teeth and a small apical and basal tooth; surface shin- 
ing reddish brown or piceous with moderately fine, well-spaced punc- 
tures; a row along basal margin forming a depressed line; scales very 
dense, often forming a pattern with a white median line extending 
halfway down thorax and a broad white area on each side, this pattern, 
however, variable. Elytra rather convex, especially in the middle, 
with sharp humeral prominences and intrahumeral depression extend- 
ing down below a slight basal callosity; surface very shining, deep 
reddish brown or piceous with rather small striate punctures becoming 
fine toward the apex. Scales forming a pattern in some specimens, 
having on each elytron a white spot before and after the middle and 
smaller lateral spots, these, however, variable. Body beneath fairly 
densely covered with somewhat thinner scales, covering the puncta- 
tion; unusually long hairs between the anterior coxae. A blunt tooth 
on posterior femora, and a tooth also on inner side of anterior tibiae. 
Length 5.5 to 6.5 mm.; width 2.6 to 3 mm. 

Type and paratypes.—Type male and seven paratypes, U.S.N.M. 
No. 59017, collected October 23 to November 9, 1921, by W. M. Mann, 
Mulford Biological Expedition. 

Type locality—Rosario, Lake Rogagua, Bolivia. 

Other localities—San Gregorio, Bolivia (W. M. Mann, October 
1921). 

Remarks.—This is an unusually distinctive species, characterized 
by its short, chunky shape and the markings of the scales. The thick- 
ened anterior margin of the prothorax is similar to that in the cwr- 
culionoides group. It differs from these species in having a much 
broader prothorax which is nearly as wide as the elytra. Dr. Mann 
states that he collected it on the border of the lake. 
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MYOCHROUS CHACOENSIS, new species 


PLATE 4, Figure 7 


Approximately 7 mm. in length, broadly oblong oval, shining black, 
covered by pale white and brown scales forming on the elytra a 
semivittate pattern; thorax almost as long as broad, projecting over 
head with a thickened anterior margin; strongly convex with a 3- 
toothed lateral margin; surface rather finely and not very densely 
punctate; elytra with well-spaced punctation. 

Head somewhat receding with a median vertical groove down front 
and a well-developed ridge on either side of occiput; the punctation 
covered by dense, closely appressed scales. Antennae pale, of the 
usual proportions. Prothorax almost as long as broad with the an- 
terior margin thickened and also concealing the head, with a slight 
median impression over the occiput; strongly convex, depressed along 
the basal margin; sides 3-toothed; surface finely and not very densely 
punctate. Elytra twice as long as thorax, strongly convex with 
prominent humeri and at base two short costae, otherwise depressed 
along the basal margin; a slight transverse depression below the 
humer1; striate punctation not very coarse or dense and covered by 
the broad, closely appressed pale brown and white scales, the scales 
forming indistinct brown and white vittae. Body beneath shining 
black with fine white scales, the abdomen without scales down the 
middle, first segment finely and not very densely punctate. Tibiae 
reddish brown, anterior ones with a distinct tooth on inner side and 
another at apex. Length 6.9 mm.; width 3.3 mm. 

Type.—A female in Miguel Lillo Institute, Tucuman, Argentina, 
collected by F. Monrés. 

Type locality.—Resistencia, Chaco Province, Argentina. 

Remarks.—As in the case of IM. stenomorphus and M. monrosi, as 
well as of MZ. spinipes and M. mamorensis, this species, although sepa- 
rated by a thousand miles, has a close relative, M. bolivianus. In all 
three the closely related species resemble each other strongly but have 
minor differences. In this case, M/. chacoensis is a bit larger and 
darker, with paler scales having a different color pattern on the lower 
surface as well as above. 


MYOCHROUS CURCULIONOIDES Lefévre 
PLATE 5, FIGURE 5 


Myochrous curculionoides Lerkvre, Ann. Soc. Ent. France, ser. 6, vol. 9, p. 21, 
1899.—Jacosy, Entomologist, vol. 30, p. 263, 1897. 

About 6 mm. in length, thorax much narrower than elytra, which 
are broadly oblong; deep reddish brown to piceous black, covered 
with broad yellowish scales, surface beneath coarsely and densely 
punctate, thorax strongly convex with two gibbosities on anterior 
margin and deeply sulcate between; sides with two, possibly more, 
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more or less distinct teeth; all femora strongly toothed; no tooth on 
inside of anterior tibiae. 

Head covered by coarse yellow scales down to antennal sockets, 
surface below densely punctate, a small elevation where tubercles 
usually are; the usual ridge on each side of occiput. Antennae red- 
dish brown, of the usual proportions. Prothorax as long as wide, 
strongly convex, an enlargement over the occiput consisting of an 
elevation with a deep median depression, this depression extending to 
a less marked degree down the middle of the thorax; surface beneath 
the coarse yellow scales with coarse, rugose, and often confluent punc- 
tures; sides with a prominent tooth anteriorly and a less prominent one 
in the middle and a trace of a third tooth on one side, also the usual 
apical and basal tooth. Elytra much wider than thorax, convex, with 
prominent humeri and a strongly marked basal callosity on each side 
of the scutellum ; lateral margin distinctly serrate; surface with coarse, 
contingent, and somewhat irregularly shaped punctures, having trans- 
verse ridgings or wrinklings; scales at apex and sides forming a yel- 
low band. Body beneath covered with coarse pale scales, all the 
femora distinctly toothed; anterior tibiae without the usual inner 
tooth. Length 6.5 mm.; width 3.2 mm. 

Type.—t have examined the type, which is in the British Museum 
of Natural History. 

Type locality—Bahia, Brazil. 

Remarks.—The unusual development on the anterior part of the 
prothorax distinguishes this from all other species. Otherwise the 
thorax resembles that of the two following species, which have only 
a slightly thickened anterior margin to the thorax. These three 
species are closely related and present striking differences from the 
rest of the genus in their strongly convex, narrow thorax with an 
anterior enlargement, as well as the more developed elytral callosities 
at the base, and the pale band at the apex. Two of the three have all 
the femora toothed. 

The specimen sent me by the British Museum bears Jacoby’s own 
label and contrary to both his and Lefévre’s description has two quite 
distinct teeth on the sides of the thorax and a trace of a third tooth 
on one side. 

MYOCHROUS CRASSIMARGINATUS, new species 


PLATE 5, FIGURE 2 


From 6 to 7 mm. in length, dark piceous, sometimes with a faint 
greenish luster beneath the wide, closely appressed brown and white 
scales, thorax as long as broad with a thickened anterior margin over 
the occiput, with three lateral teeth (two of these usually incon- 
spicuous); a distinct basal callosity on each elytron; punctation 
unusually fine; anterior tibiae and hind femora toothed. 

Head covered by brown and white scales down to antennal sockets, 
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area between antennal sockets with a few fine white scales; the usual 
ridge on each side of the occiput, a median line down front ; punctures 
small and well spaced. Antennae of the usual proportions, reddish 
brown. Prothorax as long as wide, strongly convex, with rather 
straight sides having three lateral teeth, two of which are inconspic- 
uous, also one at basal and apical angles; along middle of the anterior 
margin, over the head, a thickening with a ridge running down at 
right angles at each end and between these, behind the margin, a 
depression; also a depression along the basal margin; punctation 
rather fine and dense, under the broad, closely appressed, brown and 
white scales, scales as broad as in squamosus. HElytra considerably 
wider than prothorax, convex, a sharp humeral prominence and un- 
usually well-developed basal callosity on each side of scutellum over 
which a trace of costae; area about scutellum depressed; striate punc- 
tures small, well spaced, with a tendency to transverse ridging; punc- 
tures becoming finer toward apex; lateral margins serrate entire 
length; scales broad, closely appressed, with finer scales beneath ; scales 
at apex mostly white. Body beneath lightly covered with a somewhat 
less coarse white scaliness, not coarsely punctate. Hind femora bluntly 
toothed and anterior tibiae toothed. Length 5.8 to 6.8 mm.; width 
3-3.5 mm. 

Type and paratypes.—Type male, Museum of Comparative Zoology 
type No. 28118; one paratype, U.S.N.M. No. 59137; three paratypes 
in the British Museum. 

Type locality.— The only label on the type is “Jacoby 2nd collection” 
(in Bowditch collection), but apparently it belongs to the same series 
as those in British Museum, labeled “Cayenne,” one in Thomson 
collection, one in Baly collection, and two, Laferté. 

Remarks.—This is clearly very closely related to M. curculionoides 
Lefévre. Although the anterior margin of the thorax has not so great 
a development, there is a pronounced thickening there. The punc- 
tation throughout is much finer and less dense. Unlike curculionoides 
this species has a tooth on the inner side of the anterior tibiae and 
the anterior femora are not toothed. There is a similar pale coloring 
of the scales at the apex of the elytra, but the scales are much wider 
than in curculionoides and resemble the scales of IZ. squamosus. 


MYOCHROUS LEUCURUS, new species 


PLATE 5, FIGURE 4 


About 7.5 mm. in length, broadly oblong, shining black with a faint 
greenish or purplish luster beneath the broad, flatly appressed brown 
and white scales, scales forming a white band at apex of elytra; punc- 
tation dense, the elytra irregularly striate-punctate with many trans- 
verse wrinklings distorting the punctures; thorax much narrower than 
elytra, as long as broad, with a thickened anterior margin and angulate 
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(scarcely 3-toothed) lateral margin, strongly convex; anterior and 
posterior femora bluntly toothed, anterior tibiae with inner tooth. 

Head covered with broad scales to the antennal sockets, below this 
the scales less dense and finer ; surface beneath densely but not rugosely 
punctate, with a faint depressed median line and on each side of 
occiput a distinct ridge. Antennae reddish brown, the joints of the 
usual proportion (last four missing). Prothorax just about as long 
as wide, strongly convex, with a thickened anterior margin having 
on each side a narrow ridge running down a little way, and a slightly 
depressed area between the ridges, and behind the margin; sides more 
angulate than 3-toothed, with the usual basal and apical toothing; 
depressed along the basal margin; surface beneath the scales shining, 
densely and moderately coarsely but on the disk not rugosely punctate, 
the punctures on the sides running together in long striations with 
ridgings between. Elytra much wider than thorax, distinctly serrate 
along the sides, a pronounced basal callosity on each side of scutellum, 
and prominent humeri with a deep intrahumeral sulcus and a trans- 
verse depression below; punctation irregularly striate, the punctures 
dense and not round but distorted by the transverse wrinklings in basai 
half and on sides; scales broad, closely appressed, brown and white 
with a broad white band at apex and also along the sides. Body 
beneath not so densely squamulose, the scales not so wide, but closely 
appressed, first abdominal segment not coarsely punctate. Anterior 
and hind femora bluntly toothed; anterior tibiae with a strong inner 
tooth. Length 7.6 mm.; width 4mm. 

Type.—tin Bowditch collection, Museum of Comparative Zoology 
type No. 28119. 

Type locality.—Cayenne, “e coll. Chevt.” 

Remarks.—This is the largest of the three species in the curculion- 
oides group, and unlike curculionoides it has a modified thickening of 
the anterior margin of the prothorax similar to that of crassimargina- 
tus, and likewise has a tooth on the inner side of the anterior tibiae. 
The very wrinkled appearance of the elytra is unlike that of either of 
the other species. The punctures are not rounded but more stellate 
and irregular. As in the other two species, there are gibbosities at the 
base of the elytra and the scales at the apex are pale. Like them, too, 
the thorax is much narrower than the elytra. 


MYOCHROUS ARMATUS Baly 
PLATE 6, FIGURE 5 
Myochrous denticollis BOHEMAN (nec Say), Eugenies Resa, Insects, p. 161, 1858. 
Myochrous armatus BAuy, Trans. Ent. Soe. London, ser. 3, vol. 2, p. 336, 1865. 
Myochrous bohemani Lerkyre, Ann. Soc. Ent. France, ser. 6, vol. 4, Bull., p. 1xxvi, 
1889. 

From 6 to 7 mm. in length, broadly oblong, the thorax about half as 

long as the elytra, shining black with a slight bronzy luster beneath 
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the short, somewhat curved, brown and white scales, thorax 3-toothed, 
a little broader than long, densely covered by round deep punctures; 
aedeagus with an unusually long, slender point at the tip. 

Head covered with brown and white closely appressed scales down 
to the antennal sockets, lower front with finer, sparser pubescence; 
densely punctured beneath and rugosely punctured over the occiput, 
front with a median furrow, the usual occipital ridge on either side. 
Antennae reddish brown of the usual proportions. Prothorax large, 
about one-half as long as the elytra, distinctly wider than long, mod- 
erately convex, depressed along the base, especially over the scutellum ; 
punctures round, deep and dense, covered by short curved scales; the 
three lateral teeth well developed and the usual tooth at the basal and 
anterior angles. Elytra broad, with a slight basal callosity and a 
little tendency toward costation in basal half; striate punctation about 
scutellum deep and depressed, elsewhere punctures not very coarse 
and well spaced; the brown and white scales short, dense, and some- 
what curved, not entirely concealing the sculpture. Body beneath 
shining piceous with a reddish brown tip to abdomen and dark reddish 
brown to piceous legs; first abdominal segment somewhat coarsely 
and often moderately densely punctate; scales fine and sparse. Hind 
femora toothed, anterior tibiae with the usual tooth on the inner side. 
Length 5.8 to 6.5 mm. ; width 2.8 to 3.2 mm. 

Type.—tIn British Museum. 

Type locality—Brazil. 

Other localities —Brazit: Rio de Janeiro, Rio Grande de Norte 
(W. M. Mann); Urueuay: Maldonado (C. Darwin) ; Rivera (P. A. 
Berry) ; ARcENTINA: Buenos Aires Province: July to September 1919 
(H. E. Box, also C. Burch) ; Delta Parana, Carapecha (F. Monrés), 
Galvez (F. Monrés) , Lujan, Garcia, Punta Lara (I. Monrés), Capital 
Federal (I. Monrés) ; Giiemes, Salta Province (H. A. Jaynes) ; Rio 
San Javier, Santa Fé (G. E. Bryant, May 1912), Santiago del Estero, 
Tucumain; Resistencia, Chaco, Martinez; Chile (collected by 
Germain). 

Remarks.—Both M. bohemani Lefévre and M/. armatus Baly were 
described from Brazil a few years apart. I have examined a cotype of 
M. armatus and the type of M. bohemani (denticollis Boheman) and 
find them nearly identical in appearance. The large size, the very 
densely punctate thorax, which is approximately one-third the length 
of the beetle, and the exceptionally long attentuated tip to the aedeagus 
characterize this species. It appears to be well distributed over the 
southern part of South America. 

MYOCHROUS BRYANTI, new species 
PLATE 6, FicurRE 1 

From 5.4 to 6.5 mm. in length, broadly oblong, deep bronzy black, 

thorax one-third the length of beetle, nearly as wide as elytra and 
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densely covered by round deep punctures becoming coarser toward 
base; elytra lacking any basal callosity, striate punctures near base 
unusually coarse and transversely ridged; scales exceptionally coarse, 
curved, and mottled brown and grayish. 

Head covered by short brown and gray scales down to antennal 
sockets, surface below obsoletely punctate, an impressed median line 
down front, the usual occipital ridge on each side. Antennae of the 
usual proportions, reddish brown. Prothorax a little wider than long, 
almost as wide as elytra and one-third the length of the beetle, 3- 
toothed, moderately convex, with a depression along basal margin, 
densely and moderately coarsely but not confluently punctate, the 
punctures round and deep and a little coarser toward base. Elytra 
without any basal callosities, a short intrahumeral sulcus and a slight 
depression below the humerus; punctures very coarse and transversely 
ridged in basal portion, and hidden by the mottled brown and gray 
curved scales that are unusually coarse. Body beneath shining bronze 
under the fine white scales, first abdominal segment coarsely punctate. 
Hind femora bluntly toothed; anterior tibiae with the usual inner 
tooth. Length 5.4 to 6.5 mm.; width 2.6 to 2.9 mm. 

Type and paratypes.—Type male and one paratype in British Mu- 
seum, collected in November 1903, by G. E. Bryant; two paratypes in 
Museum of Comparative Zoology ; one paratype, U.S.N.M. No. 59135. 

Type locality—Trinidad, British West Indies. 

Other localities —Trinipap: Capara Valley, Port of Spain, Janu- 
ary 1897 (Dr. Rendall) ; 7 miles north of Moruga village (June 13, 
1925, P. A. Andrews); Montserrat (June 29, A. Busck) ; Palo Seco 
(October 20, 1948, H. Morrison). 

Remarks.—The large densely punctate thorax of this species re- 
sembles that of A. armatus Baly, but it is a shorter smaller species, 
with a shorter attenuated point at the tip of the aedeagus. All the 
nine specimens examined have come from Trinidad. 


MYOCHROUS FIGUEROAE Bréthes 
PLATE 6, FIGURE 3 
Myochrous figueroae BreTHES, Nunquam Otiosus, vol. 4, p. 16, 1925. 


“Subelongatus, nitidus, vix indistincte cupreo-nitens subtus modice 
magis cupreo- hic illic subaeneo-nitens, haud appresso fulvo-squamu- 
latus, clypeo, antennis palpisque ferrugineis, his articulo ultimo piceo. 
Long. 6 mm. 

“La téte et le pronotum ont une ponctuation assez grosse, non dense, 
le front avec une impression longitudinale. Le prothorax est plus 
long que large, le bord antérieur légérement avancé en arc sur la téte, 
le bord postérieur avec une légere créte apicale et une impression pres 
de l’écusson, les bords latéraux avec trois petites dents mousses. Les 
élytres & peine plus larges et deux fois plus longues que le prothorax, 
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la ponctuation comme celle du pronotum, et serriée, les espaces non 
relevés; cependant le premier espace latéral est presque en créte 
aigue surtout pres du callus. La ponctuation du dessous du corps 
est bien moins forte qu’en dessus; une forte impression médiane sous 
le 5 segment de l’abdomen. Les pattes sont subégales, les cuisses en 
massue, les tibias antérieurs avec une dent au cote inférieur vers le 
tiers apical. 

“Un examplaire recueille a La Plata le 12, IV, 1923 par mon éléve, 
Mr. Robert Figueroa Lopez, qui est une vraie expérance pour 1|’Ento- 
mologie Argentine.” 

Remarks.—F. Monrés, of the Institute Miguel Lillo at Tucuman, 
Argentina, has sent me two specimens about which he writes as 
follows: “One species has been compared with one in Bréthes collec- 
tion in Buenos Aires labeled Myochrous platensis which I believe is 
that one he later described as W/. figueroae Bréthes, 1925. So this 
material could be homotypic.” Both specimens unfortunately are 
females. In general appearance they resemble closely M/. armatus 
Baly, but I believe they are not that species. The thorax is not so 
large and is not one-third the length of the beetle as is usual in most 
specimens of J/. armatus. Furthermore, the punctation of the thorax 
is more ridged toward the base and the punctation of the elytra coarser 
and with less interspacing, and, except at the base, the rather pro- 
nounced costae usual in M/. armatus are lacking. Both specimens were 
taken in the delta of the Parana River, in Buenos Aires Province. 


MYOCHROUS SAPUCAYENSIS, new species 


PLATE 6, FIGURE 2 


About 5.5 mm. in length, elongate oblong, shining black with short 
pale scales; thorax nearly as long as wide, not very convex, 3-toothed, 
very densely and coarsely but not rugosely punctate; elytra not much 
wider than thorax. 

Head covered by short, closely appressed brown and white scales 
to antennal sockets, lower front with very short and indistinct scales 
or hairs, a median line down occiput and the usual ridge on either 
side. Antennae deep reddish brown, of the usual proportions. Pro- 
thorax not quite so long as wide, and about half as long as the elytra, 
rather flat, with a transverse depression anteriorly and a slight basal 
depression most marked in the middle, three well-developed lateral 
teeth and a small apical and basal tooth, surface very densely and 
deeply punctate, the punctures round and regular, not rugose or 
confluent, scales rather short and curved, in this single specimen 
examined much rubbed and not concealing the punctures. Elytra 
not much wider than thorax, with little trace of a basal callosity, a 
slight transverse depression in basal half; punctation coarse, deep, 
and dense, with a little tendency toward transverse ridging in basal 
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portion ; scales short, curved, brown and white (much rubbed). Body 
beneath with scanty fine pale hairs, first abdominal segment rather 
coarsely and densely punctate. Hind femora bluntly toothed; an- 
terior tibiae with inner tooth. Length 5.6 mm.; width 2.6 mm. 

Type.—A. male, U.S.N.M. No. 59031, collected in March by W. T. 
Foster. 

Type locality.—Sapucay, Paraguay. 

Remarks.—This species resembles If. armatus Baly in having a 
broad and densely punctate prothorax, but is smaller and with finer 
sparser scales and a shorter tipped aedeagus. 


MYOCHROUS NORMALIS, new species 


PLATE 4, FIqurE 1 


About 6 mm. in length, elongate oblong, shining piceous beneath 
the closely appressed gray scales, prothorax not very convex, with 
three large lateral teeth, coarsely, densely, and rugosely punctate. 

Head covered by short, closely appressed scales down to antennal 
sockets, with a fine median line, rugosely punctate beneath the scales; 
occiput concealed in the single specimen examined. Antennae and 
mouthparts reddish brown; antennae extending below the humeri, 
of the usual proportions. Prothorax not quite so long as wide, not 
very convex, with a slight anterior depression and a basal depression 
most marked over the scutellum; sides with three well-developed teeth 
in addition to the apical and basal teeth; surface coarsely, densely, 
and rugosely punctate. Elytra without marked basal callosity, a 
faint trace of transverse depression on the side below the intrahumeral 
sulcus; striate punctures coarse, dense, but not ridged, showing through 
the short gray scales. Body beneath and legs not so deep in coloring 
and only sparsely covered with finer scales, especially the abdomen; 
first abdominal segment moderately coarsely punctate. Hind femora 
indistinctly toothed; anterior tibiae with the usual inner tooth. 
Length 6.3 mm.; width 2.9 mm. 

Type.—A male, Museum of Comparative Zoology type No, 28120, 
collected by Dr. Bohls. 

Type locality —San Salvador, Paraguay. 

Remarks.—This species is a typical Myochrous and similar to others 
of the genus with few distinctive features to mark it. It is smaller 
and more slender than M. armatus Baly and with a more rugosely 
punctate prothorax. The aedeagus is similar to that of many of the 
North American species, notably the West Indian species, but with 
a slightly shorter tip. 


MYOCHROUS STENOMORPHUS, new species 
PLATE 6, FieurE 4 


About 5 mm. in length, elongate oblong, reddish brown, covered 
above by short and broad, pale, closely appressed scales; thorax 
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strongly convex, as long as wide, with three minute lateral teeth, punc- 
tation dense and moderately fine, not confluent; elytra narrowly elon- 
gate. 

Head covered by pale scales down to antennal sockets, the underly- 
ing punctation not visible, a faint depressed median line, and faint 
trace of occipital ridging in one specimen. Antennae orange brown, 
of the usual proportions and rather long. Prothorax as long as wide, 
smoothly and strongly convex, with a slight depression along basal 
margin, the sides feebly rounded, almost straight, armed with three 
minute teeth, and the usual basal and apical tooth; punctures dense but 
not confluent and not very coarse, surface not at all ridged. Elytra 
with small basal callosities and a transverse depression below; striate 
punctures moderately coarse in basal half without transverse ridging, 
almost completely hidden by the broad, pale, closely appressed scales. 
Body beneath less densely scaly, the abdomen with fine hairs, and the 
first segment finely punctate. Hind femora not distinctly toothed ; an- 
terior tibiae with small tooth on inner side. Length 4.9 to 5.0 mm.; 
width 2.3 mm. 

Type and paratype.—Type in the British Museum, Baly collection; 
one paratype, U.S.N. No. 59136. 

Type locality —? Pampas, Argentina. 

Remarks.—The British Museum has other specimens that I have 
not examined, presumably of this species. The old handwritten label 
on the two specimens that I have examined is faded and nearly illegi- 
ble but it appears to be endorsed “Pampas.” The beetles have a shape 
similar to that of the North American species JZ. longulus LeConte, 
being unusually narrow and elongate. The aedeagus is much longer 
than in that species and it has a longer tip. 





MYOCHROUS MONROSI, new species 


PLATE 6, FIGURE 6 


Approximately 6.5 to 7 mm. in length, oblong, reddish brown, cov- 
ered by pale brownish scales, prothorax as long as wide and nearly as 
wide as elytra, strongly convex, with three small sharp lateral teeth, 
densely and moderately coarsely punctate; elytra with dense, coarse 
punctation. 

Head beneath the scales rough, with coarse shallow punctation, a 
faint medium vertical line, the usual ridge on either side of occiput not 
well developed. Antennae of the usual proportions. Prothorax 
fully as long as broad, strongly and evenly convex with nearly straight 
sides having three small sharp teeth not very conspicuous and with an 
unusually small apical and basal toothing; a slight basal depression 
over the scutellum and a thickening along the anterior margin over 
occiput ; surface densely and shallowly punctate, the punctures tending 
to be elongated and in lines with interspaces alutaceous, not at all 
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shiny. Elytra over twice as long as prothorax and a little wider, 
moderately convex with small humeri and a short intrahumeral de- 
pression and little trace of basal callosities; punctation coarse, dense, 
and in basal half sometimes a little confused, otherwise striately punc- 
tate; two fairly well marked costae; scales short, closely appressed, 
moderately wide and presenting a somewhat mottled appearance, al- 
most concealing the sculpture beneath. Body beneath less densely and 
coarsely pubescent, abdominal segments closely punctate. Length 
6.6 to 6.9 mm.; width 3 mm. 

Type and paratype.—Type female in Institute Miguel Lillo, Tucu- 
man, Argentina, collected December 3, 1948, by F. Monrés; paratype, 
a male, U.S.N.M. No. 59225, collected at Ledesma, Jujuy Province, 
Argentina, December 1, 1948, by F. Monrés. 

Type locality —Lombreras, Salta Province, Argentina. 

Remarks.—This species is closely related to M. stenomorphus and 
the pair is strikingly unlike any other species from South America. 
M. monrosi resembles M. stenomorphus in being of the same reddish- 
brown coloration and in having a similar convex, straight-sided pro- 
thorax with tiny teeth. Even the aedeagus is similar although 
heavier. Unlike I. stenomorphus, this is one of the largest of South 
American species of Myochrous, being as large as M. armatus. I take 
pleasure in naming it after its collector, Ing. Francisco Monroés, who 
has published excellent work on Chrysomelidae. 


MYOCHROUS IMMUNDUS Erichson 
PLATE 5, Fieure 1 
Myochrous immundus HRicuson, Archiy fiir Naturg., vol. 13, p. 164, 1847. 


About 6 mm. in length, elongate-oblong, black, shining with a bronzy 
luster beneath the long brown and white hairlike scales, intermingled 
with shorter, broader, and more appressed scales; prothorax as long 
as wide with rounded sides having three teeth marked by a tuft of 
hairs on each, very densely and coarsely punctate. Anterior tibiae 
without conspicuous inner tooth. 

Head covered with pale pubescence, on occiput fine and not hiding 
the dense punctation below, in lower front becoming slightly coarser, 
between the antennal sockets lightly hairy, the usual occipital ridges 
if present at all very indistinct. Antennae and mouthparts reddish 
brown, antennae extending a little farther than usual, the third joint 
longer than fourth. Prothorax fully as long as wide, with rounded 
sides, not very convex, the three lateral teeth accentuated by a tuft 
of hairlike scales; a slight transverse depression anteriorly and a 
deeper one along the basal margin; punctures coarse and very dense, 
particularly toward the base; pubescence dense, the longer scales not 
closely appressed and somewhat concealing the shorter broader ones 
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below. Elytra nearly two and a half times as long as prothorax, — 
moderately convex, with a slight transverse depression below the basal | 
callosities; punctation not very coarse, well spaced, becoming finer in 
apical half and not entirely concealed by the rather long pubescence; 
as in the case of the prothorax, beneath the longer hairs a shorter 
thicker set of more closely appressed scales. Body beneath not very 
densely pubescent, with broader scales beneath the thorax and on the 
sides and finer, longer scales on the abdomen and legs; densely and 
moderately coarsely punctate. Legs deep reddish brown; anterior 
tibiae without the usual conspicuous tooth in the inner side, but a small 
tooth almost hidden in the long hairy vestiture and situated somewhat 
farther from the apex than usual and seen with difficulty; posterior 
femora toothed; claw joints unusually long. Length 5.8 to 6.4 mm.; 
width 2.8 to 38 mm. 

Type.—tn Berlin Museum ? 

Type locality—Peru. 

Other locality.—Chile. 

Remarks.—Although nomenclatorially the type of the genus, /. 
immundus is morphologically one of the least typical species, being 
peculiar in having long hairlike scales in addition to the shorter 
broader scales beneath, and in having only a very inconspicuous tooth 
on the inside of the anterior tibiae which Erichson overlooked. It 
also has unusually long claw joints and long antennae. 


MYOCHROUS EXPLANATUS Baly 
PLATE 5, FIGURE 3 
Myochrous explanatus Baty, Trans. Ent. Soc. London, ser. 3, pt. 4, p. 335, 1865. 


From 8 to 9.5 mm. in length, oblong, deep reddish brown, shining 
beneath the short closely appressed yellowish scales; thorax not at all 
convex but flattened out toward the margin, with the margin varying 
from being almost arcuate, with three faint undulations, to having 
three well-developed lateral teeth; neither thorax nor elytra very 
densely or coarsely punctate. 

Head covered with scales to the antennal sockets, beneath the scales 
surface rugosely and coarsely punctate, a median line down front 
ending in a broad shallow depression; the usual occipital ridge on 
either side. Antennae reddish brown, not extending much beyond 
the humeri, the outer joints not greatly enlarged. Prothorax con- 
siderably wider than long, not convex but flattened out on the sides 
with a depressed line along the base and a shallow depression on either 
side near the base; the margin varying from being almost arcuate or 
slightly undulate to distinctly 3-toothed, with a small tooth at apical 
and basal angles; surface beneath the fine, closely appressed yellow 
scales shining, finely and not densely punctate, the punctures becoming 
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coarser and denser toward the base, and interspersed with fine, shallow 
punctation (scale scars). Elytra not very convex, with small humeral 
prominences and two poorly defined costae in the basal part of each 
elytron, the striate punctation beneath the short, closely appressed 
yellowish scales unusually fine, leaving as wide an interspace between 
the punctures as the punctures themselves. Body beneath rather 
densely covered with scales, those on the prosternum much wider than 
elsewhere on the beetle, those on the abdomen and legs finer; first 
abdominal joint not coarsely punctate. Posterior femora not dis- 
tinctly toothed, anterior tibiae with a blunt, rather inconspicuous 
tooth beneath the long hairs. Length 8 to 9.5 mm.; width 3.7 
to 4.1 mm. 

Type—lIn British Museum of Natural History; a cotype examined. 

Type locality —Caracas, Venezuela. 

Other localities—VENEZUELA: Orinoco River, Mapire, Bolivar 
Province, Lake Laglaize: Cotompr1a; Borrvta. 

Remarks.—This is the largest as well as flattest species of Myochrous 
yet to be found, and is distinguished by the flattened sides of the 
prothorax with a margin usually only undulate, yet occasionally with 
three well-developed teeth. 


MYOCHROUS SALLEI Baly 
PLATE 7, FIGURE 6 
Myochrous sallei Baty, Trans. Ent. Soe. London, ser. 3, pt. 4, p. 335, 1865. 


From 7 to 8 mm. in length, elongate, reddish brown, densely covered 
by closely appressed, short, white scales; thorax projecting over head 
and almost concealing it, fully as long as wide and strongly convex 
in front, inconspicuously 3-toothed. 

Head covered by dense white scales down to antennal sockets, lower 
front less scaly, a median depressed line down front, upper part of 
head and occiput overhung by anterior part of thorax. Antennae 
longer than usual, extending down below the humeri, but of the usual 
proportions, bright reddish brown. Prothorax about as long wide, 
strongly convex in anterior part where it projects forward, with a 
thickened anterior margin almost concealing the occiput; depressed 
along the basal margin, especially over the scutellum; sides very little 
curved, nearly straight, with three tiny teeth; punctation dense, deep 
and coarse, becoming even coarser toward base and making the sur- 
face rugose with transverse ridging; some finer superficial punctures 
(scale scars). Elytra over twice as long as thorax, narrowly elongate, 
with small humeri, a slight trace of basal callosity and slight depres- 
sion about scutellum; punctation coarse, contiguous, with transverse 
ridging in basal half, punctures becoming finer and more spaced to- 
ward the apex, scales dense, white, closely appressed and rather short 
and wide. Body beneath covered by white scales nearly as densely 
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as above except in the middle of the abdomen, first abdominal segment 
densely and finely punctate. Hind femora without distinct toothing, 
anterior tibiae with the usual inner tooth. Length 6.8 to 8.2 mm.; 
width 2.6 to 3.2 mm. 

Type.—tin British Museum of Natural History; a cotype examined. 

Type locality.—Mexico. 

Other localities —MEx1co : Oaxaca, Playa Vicente, Sallé collection. 

Remarks. —In its elongate shape, reddish brown coloration under 
the white scales, and convex thorax, J. salleit somewhat resembles J. 
magnus Schaeffer. It has white instead of yellow scales, is more 
slender, and has tinier teeth on the prothorax. The white scales make 
it one of the palest of the genus. 


MYOCHROUS BRUNNEUS, new species 


PLATE 7, FIGURE 5 


About 5.5 mm. in length, elongate oblong, shining, deep reddish 
brown with short, closely appressed yellowish scales, thorax wider 
than long, convex, 3-dentate, and with coarse but not dense punctures ; 
elytra with well-spaced striate punctation. 

Head covered with short, closely appressed yellowish scales down 
to antennal sockets with the usual occipital ridge on each side and a 
median line down the front, lower front with a few short finer scales. 
Antennae deep reddish brown, of the usual proportions. Prothorax 
wider than long with three well-developed lateral teeth and the usual 
smaller apical and basal toothing; moderately convex, with a basal 
depression most marked over the scutellum; surface lustrous, coppery, 
with round, deep punctures not closely placed and becoming larger 
toward base. Elytra similarly lustrous beneath the short, yellowish 
scales, the striate punctures not closely set, becoming finer at apex; 
very little evidence of a basal callosity, and only a faint transverse 
depression. Body beneath shining under the short, sparse, fine scales, 
first abdominal segment with sparse coarse punctures. Hind femora 
bluntly toothed, anterior tibiae with the usual inner tooth. Length 
5.38 mm.; width 2.4 mm. 

Type. —A male, Museum of Comparative Zoology type No. 28124. 

Type locality—Amazon Valley, near Santarém, Brazil. 

Remarks.—This is one of the reddish-brown species, distinguished 
by its sparse punctation, strongly convex thorax, and short, thickset 
aedeagus. 

MYOCHROUS LONGIPES, new species 


PLATE 1, FIGURE 2 
About 6 mm. in length, oblong, deep reddish brown to shining 


bronze, densely covered by short, pale brown or grayish, closely ap- 
pressed scales; thorax wider than long, rounded in the middle, 3- 
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toothed, with moderately dense, not coarse punctures; legs unusually 
long, reddish brown. 

Head with a median line down occiput and the usual ridge on each 
side, surface somewhat rugose, covered by scales down to antennal 
sockets, lower front with fewer and finer scales. Antennae reddish 
brown, of the usual proportions. Prothorax wider than long, with 
three distinct lateral teeth, not very convex, but rounded over the 
middle, without depressions except along the basal margin; beneath 
the pale brown and grayish scales the surface moderately densely but 
not coarsely or rugosely punctate. Elytra two and a half times as 
long as thorax and considerably broader, with a distinct basal callosity 
on each side of the scutellum and behind this a slight transverse de- 
pression ; striate punctures rather fine and not closely placed and be- 
coming finer toward the apex, the short, coarse scales completely hiding 
the punctation and forming a pale mottled covering. Body beneath 
shining under the sparse pale scales, first abdominal segment rather 
sparsely punctate. Hind femora not distinctly toothed, anterior 
tibiae with a tooth on the inner side; tibiae unusually long. Length 
5.8 to 6 mm.; width 2.5 to 2.7 mm. 

Type.—a. male, U.S.N.M. No. 59029, collected in May 1925 by G. L. 
Harrington. 

Type locality —Chuani, Department of La Paz, Bolivia. 

Other localities —CotomptA: Cali (Rosenberg; in Bowditch col- 
lection) ; Peru: Chira; Bortvia: Huachi, Department of La Paz 
(June 1925; G. L. Harrington) ; Braziz: “Amazon,” first Jacoby col- 
lection, Bowditch collection; Amazon River, Arary to Manos; near 
Obidos (Holt, Blake, and Agostini); Vrenezurta (from culm of 
“ouasduz”), Orinoco River near Mapiri, state of Bolivar (F. A. 
McClure). 

Remarks.—This species is characterized by its short, even, scaly cov- 
ering that completely hides the coppery or bronzy surface below, and 
by the rather long tibiae and the broad prothorax, which is rounded in 
the middle. 

MYOCHROUS MAMORENSIS, new species 


PLATE 8, FicuRE 5 


About 5.5 mm. in length, oblong oval, reddish brown, mottled with 
broad, dense, yellow and brown scales; thorax densely but not very 
coarsely punctate, with 3-toothed margin, and anterior margin pro- 
jected over the head; thorax about half as long as elytra and a little 
wider than long. 

Head covered by scales concealing the rough, densely and obsoletely 
punctate surface beneath, a median depression becoming a median 
ridge in the lower frontal transverse depression ; scales between anten- 
nal sockets short and fine and transversely placed. Antennae of the 
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usual proportions. Prothorax a little wider than long and about 
half as long as elytra, the anterior margin somewhat thickened and 
projecting over the head; sides 3-toothed, surface covered by dense, 
round punctures becoming coarser toward base and nearly concealed 
by the broad, curved, brown and white scales; depressed along basal 
margin, especially over the scutellum. Elytra with a transverse de- 
pression below basal callosities; densely covered by the broad, curved, 
brown and yellow scales, scales producing an irregularly mottled ap- 
pearance and nearly concealing the striate punctation below; punc- 
tures well spaced and becoming finer toward apex with a tendency to 
ridging in basal part. Body beneath lightly covered by finer white 
scales, punctation on first abdominal segment not coarse or dense. 
Anterior tibiae with the usual toothing. Length 5.3 to 6 mm.; width 
2.5 to 2.8 mm. 

Type and paratypes.—Type and one paratype in Miguel Lillo Insti- 
tute, Tucuman, Argentina, collected January 3, 1949, by Kuschel; one 
paratype, U.S.N.M. No. 59365; one paratype in Museum of Compara- 
tive Zoology. 

Type locality—Mamoré (? river), Trinidad, Bolivia. 

Remarks.—This is one of the reddish-brown species, with a thick- 
ened anterior margin on the prothorax concealing the head. Only 
one other South American species has these two characteristics to- 
gether, If. bolivianus, which is a stouter beetle having a quite different 
scale pattern. 


MYOCHROUS PORTORICENSIS Blake 
PLATE 7, FIGURE 1 
Myochrous portoricensis BLAKE, Proc. Ent. Soe. Washington, vol. 49, p. 25, 1947. 


From 5 to 6 mm. in length, oblong, shining dark brown to piceous 
black, beneath the dense pale scales. Prothorax covered with round, 
deep, but not at all confluent or ridged punctures; elytra with the 
striate punctures not so closely placed as in cubensis Blake. 

Head covered by scales down to antennal sockets; a faintly de- 
pressed median line down front ending in a broad shallow depres- 
sion; punctation deep, coarse, but not ridged, and lower front less 
densely punctate than in cubensis, the usual occipital ridges on either 
side. Prothorax a little wider than long with three well-developed 
lateral teeth and a slight depression along basal margin most marked 
over the scutellum; punctures not very coarse, round, deep, and so 
spaced as not to be confluent or ridged. Elytra with striate punc- 
tures well-spaced, not so close as in cubensis, coarse in basal part, be- 
coming much finer toward apex. Body beneath with finer, sparser 
scales, punctures on first abdominal joint fine, not very dense. Hind 
femora inconspicuously toothed, anterior tibiae with the usual tooth. 
Length 5.2 to 6 mm.; width 2.4 to3 mm. 
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Type—u. S. N. M. No. 57986, collected in February 1899 by August 
Busck. 

Type locality—Arroyo, Puerto Rico. 

Other localities —Purrto Rico: Lake Guanica (A. Wetmore), in 
stomach of Oxyechus, May 26, 1912; May 31, 1938, same locality (P. J. 
Darlington). 

Remarks.—The less coarsely punctate upper surface with no thor- 
acic ridging distinguishes this from cubensis. 


MYOCHROUS HISPANIOLAE Blake 
PLATE 7, FIGURE 2 
Myochrous hispaniolae BLAKe, Proc. Ent. Soc. Washington, vol. 49, p. 24, 1947. 


_ From 5.5 to 6.8 mm. in length, elongate oblong, shining dark brown 
to piceous black, with pale scales, thorax with dense, deep, round punc- 
tures, not confluent or forming ridges or rugosities; elytra densely 
striate punctate. 

Head covered with scales to antennal sockets, beneath the scales 
a very indefinite median line ending in the middle of the front in a 
shallow depression; coarse, dense, shallow, confluent punctures form- 
ing a network of irregular lines over the entire front, the usual occip- 
ital ridges on each side. Antennae yellowish or reddish brown, of 
the usual proportions. Prothorax not quite so long as broad, nar- 
rower than in cubensis or portoricensis, and with a depression along 
the basal margin most marked over the scutellum. Lateral margin 
with three well-developed teeth, disk not very convex and covered 
with dense, round punctures, not at all confluent or ridged and not very 
coarse. Elytra with faint basal callosities and a transverse depres- 
sion below; punctation dense, not well spaced as in portoricensis, and 
with a slight tendency to transverse ridging in the depression near 
the base. Body beneath shining under the fine, sparse hairlike scales, 
first abdominal segment rather finely and not very densely punctate. 
Hind femora with a blunt tooth, anterior tibiae with the usual tooth. 
Length 5.4 to 6.8 mm.; width 2.6 to 3.2 mm. 

Type and paratypes.—Type and four paratypes, Museum of Com- 
parative Zoology, collected September 11, 1934, by P. J. Darlington; 
one paratype, U.S.N.M. No. 57985. 

Type locality —Swamps north of Dessalines, Haiti. 

Other localities Dominican Repusiic: Montecristi, June 1938, 
Sanchez, July 1938, Puerto Plata, August 20 to September 2, 1938 
(all collected by P. J. Darlington): Harri, Etang Lachaux, 1934; 
Miragoane, October 30 to November 2, 1934; Emery (1,000 feet 
altitude) September 11, 1934, Trou Caiman, September 4, 1934 (all 
collected by P. J. Darlington). 

Remarks.—This species appears to be a little more slender than JZ. 
cubensis and with a narrower prothorax. The sculpture of the head 
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differs from both cubensis and portoricensis in being so densely punc- 
tate as to present a network of lines over the occiput. The thorax 
also is very densely and rather finely punctate without any ridgings 
or rugosities. 

MYOCHROUS JAMAICENSIS Blake 


PLATE 7, FIGURE 3 


Myochrous jamaicensis BLAKE, Proc. Ent. Soc. Washington, vol. 49, p. 26, 1947. 


About 6 mm. in length, elongate oblong, shining piceous black, 
covered by pale scales; thorax densely punctate, with the punctures 
somewhat elongate and in short lines, giving the surface a slightly 
ridged effect, but not so deeply ridged as in cubensis. 

Head covered with scales down to the antennal sockets, beneath the 
scales a poorly defined median line down front and dense coarse punc- 
tures making surface rugose, lower front finely and sparsely punctate ; 
the usual occipital ridges on each side. Antennae reddish brown, of 
the usual proportions. Prothorax wider than long, moderately con- 
vex, with three well-developed lateral teeth and the usual apical and 
basal teeth; a depressed line along the basal margin most pronounced 
over the scutellum; surface densely and rugosely punctate, the some- 
what elongate punctures occurring in short lines, often confluent, but 
not forming such deep ridges as in cubensis. Elytra with a slight 
basal callosity and faint transverse depression below; the rows of 
punctures closely placed and not very coarse or with transverse ridg- 
ings. Body beneath with the first abdominal segment rather finely 
punctate. Hind femora bluntly toothed, anterior tibiae with the 
usual tooth. Length 6 mm.; width 2.7 mm. 

Type.—A female, U.S.N.M. No. 57997. 

Type locality——Manchioneal, Jamaica, collected January 30, 1937, 
by E. A. Chapin and R. E. Blackwelder. 

Remarks.—M. jamaicensis appears to be halfway between the Cuban 
and the Hispaniolan species. Although there is a tendency toward 
ridging on the thorax, the ridges are not so dense or so deeply cut 
and the punctation is not so close as in cubensis. The thorax is not 
so heavy as in cubensis, in this respect resembling that of Aéspaniolae. 


MYOCHROUS CUBENSIS Blake 
PLATE 7, FrcurRE 4 
Myochrous cubensis BuaKer, Proce. Ent. Soe. Washington, vol. 49, p. 28, 1947. 
From 4.5 to 6 mm. in length, elongate oblong, shining dark brown 
to piceous black, beneath the short, pale, not closely appressed scales; 
prothorax coarsely and rugosely punctate, with the elongate punctures 


often confluent and forming ridges; elytra moderately finely and 
densely striate punctate. 
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Head covered by scales to antennal sockets, with a faint, depressed, 
median line down front; punctation beneath the scales coarse, some- 
times confluent, dense, rugose, the usual occipital ridges on each side; 
lower front densely but not so coarsely punctate, with a short fine 
scale from each puncture. Antennae reddish or yellowish brown, of 
the usual proportions. Prothorax large, a little broader than long, 
almost as broad as elytra; evenly convex with a slight median basal 
depression over the scutellum; sides with three well-developed teeth 
as well as a basal and an apical tooth; punctation coarse, deep, elon- 
gate, usually in confluent longitudinal lines. Elytra without any 
distinct basal callosities, a sight lateral depression below the humerus; 
punctation not entirely hidden by the short, pale, somewhat curved 
scales; punctures comparatively rather fine and dense without trans- 
verse ridging. Body beneath lustrous under the short white hairlike 
scales, first abdominal segment rather densely but not coarsely punc- 
tate. Hind femora bluntly toothed, anterior tibiae with the usual 
inner tooth. Length 4.5 to 6.1 mm.; width 2 to 2.8 mm. 

Type and paratypes.—Type and nine paratypes, U.S.N.M. No. 57984, 
collected by E. A. Schwarz; one paratype in the Museum of Compara- 
tive Zoology. 

Type locality —Cayamas, Cuba. 

Other localities—Cusa: Agramonte, Camagtiey Province, July 2, 
1934 (J. Acufia); Baraguaé, May 16, 1927 (L. Scaramuzza, taken on 
Capsicum sp. on May 26, 1927, by the same collector on sugarcane, on 
June 12, 1925, by Lomanitz on sugarcane) ; Cape Covadonga, Zapata, 
“S. W.,” September 16, 1936 (Davenport); Cape Jareno (H. K. 
Plank, feeding on sugarcane); Cape Velasco, November 4, 1930; 
Chaparra, July 10, 1915 (L. Scaramuzza, on sugarcane) ; Habana 
(Baker and Barbour) ; San Antonio de los Bafios (José H. Pazos) ; 
Santiago de las Vegas, August 30, 1930 (S. C. Bruner; on May 20, 
1923, by A. Otero). 

Remarks—The roughly sculptured prothorax distinguishes this 
from the other West Indian species. The aedeagi of the species from 
Cuba, Puerto Rico, Dominican Republic, and probably Jamaica (no 
male seen) are very much alike, but the beetles themselves consistently 
show minor differences. As in the case of the genus Diésonycha, cer- 
tain groups of species in Myochrous such as the present one are still 
not very far developed in their specific differences. 

In an earlier paper on the species of Myochrous from the West 
Indies I discussed Myochrous dubius (Fabricius), which was described 
from a specimen collected in “America meridionali.” The description 
does not fit very well any species of A/yochrous, and it seems best not 
to attempt to apply this name at present. 
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MYOCHROUS SPINIPES, new species 
PLATE 8, FIcurE 2 


About 4 mm. in length, deep brown to piceous beneath the curved 
not closely appressed scales; pronotum dull, alutaceous, as long as 
wide, concealing the head, sides minutely 3-toothed; elytra shining; 
front tibiae with little trace of toothing before the apex but strongly 
spurred at apex; middle tibiae with a conspicuous spur before the 
apex and hind tibiae in male strongly spurred before apex. 

Head broadly rounded over occiput with a faint trace of median 
line in some specimens; no trace of occipital ridges, surface alutaceous, 
punctate, covered by scales to antennal bases, space between antennal 
sockets shining under the transversely placed sparse white scales; 
labrum yellowish brown. Antennae pale and of the usual propor- 
tions. Prothorax projecting over the head and concealing it, fully 
as long as wide, rather flat with a depression behind the narrowed 
and somewhat elevated anterior portion; sides minutely 3-toothed 
with a strong toothing behind the eyes at apical angle and a small 
tooth at basal angle; surface dull, alutaceous, with moderately dense 
round punctures; scales not appressed but standing up in little curved 
loops all over the surface, not very dense. Elytra shining beneath 
the brown and white rather coarse and curved scales, the scales form- 
ing an irregular color pattern; striate punctures dense and moder- 
ately coarse, in some specimens a slight costa down the middle; very 
little basal elevation, a small transverse depression on the side below 
the humerus. Body beneath shining through the finer, pale scales; 
breast and first abdominal segment densely and coarsely punctate; 
anterior tibiae with a faint trace of an inner tooth near the apex and 
strong spurs at the apex; middle tibiae in both sexes toothed, hind 
tibiae in males sharply spurred before the apex. Length 3.5 to 4.5 
mm.; width 1.5 to 2 mm. 

Type and paratypes.—Type male and 28 paratypes, U.S.N.M. No. 
59302, collected on rice June 8, 1949, by L. A. Salas; 2 paratypes in 
Museum of Comparative Zoology. 

Type locality —VeEnrzurLa: Acarigua, Portuguesa, collected on 
rice June 8, 1949, by L. A. Salas. 

Remarks.—The spurs on the middle and hind tibiae shortly before 
the apex distinguish this species from all others in the genus. The 
anterior tibiae lack the usually well-developed spur before the apex. 
This peculiarity together with the small size and the long prothorax 
make the species easily recognized. A good series of beetles was sent 
to the U. S. Department of Agriculture from Venezuela with the note 
that they were damaging growing rice. 
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MYOCHROUS CALCARIFERUS, new species 


PLATE 8, FIGURE 1 


Between 4 and 5 mm. in length, elongate oblong, black, with the 
thorax approximately as long as wide, concealing head, and elytra more 
than twice as long as thorax; scales on thorax and elytra wide and 
forming a distinct brown and white pattern; punctation of thorax 
dense; front tibiae with only a faint trace of toothing before the 
apex, middle and probably also the hind tibiae in male (males not 
seen), with a distinct spur before the apex. 

Head concealed from above by overhung anterior margin of pro- 
thorax, occiput with trace of ridging on either side, not entirely 
covered by scales but showing the alutaceous surface beneath; scales 
broad, curved, and not flatly appressed, between antennal sockets 
finer and transversely placed; labrum and antennae reddish brown. 
Antennal joints of the usual proportions. Prothorax approximately 
as long as wide with a convex projected anterior margin; a faint 
transverse depression behind eyes; sides 3-toothed, surface alutaceous 
with dense and not coarse, round punctures not entirely concealed 
by the broad brown and white curved scales, scales forming a pattern. 
Elytra more than twice as long as thorax, shining bronzy black be- 
neath the broad brown and white scales; striate punctures coarse but 
not ridged, basal callosities not pronounced, a faint depression below; 
scales forming a pattern with the humeri and sides more or less white 
and a white spot near apex. Body beneath finely alutaceous but 
moderately shining, breast and first abdominal segment not coarsely 
punctate, with scattered fine white scales; front tibiae with a very 
obscure tooth before apex on the inner side and a more marked one 
at apex on outer edge; middle tibiae of female with a distinct spur 
before the apex, probably also one of the hind tibiae of male although 
no male examined. Length 4.3 to 4.8 mm.; width 1.8 to 2 mm. 

Type and paratypes——Type female in the Miguel Lillo Institute, 
Tucuman, Argentina, collected January 3, 1949, by Kuschel; one para- 
type, U.S.N.M. No. 59364; one paratype in the Museum of Compara- 
tive Zoology. 

Type locality —Al|macea, Trinidad, Bolivia. 

Remarks.—This species is very close to M. spinipes from Venezuela, 
having a similar structure, particularly in the spurs on the tibiae. This 
character is found up to this time in these two species only. The chief 
difference between the two species appears to be in the proportions of 
the body, in WM. calcariferus the elytra are over twice as long as the 
thorax in the three females examined although the elytra are scarcely 
any wider than in IM. spinipes. There are also slight differences in 
the color, the Bolivian species being black, the Venezuelan more fre- 
quently brownish, and in the punctation on the first segment of the 
abdomen, which in the Venezuelan species is coarser and denser. 
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DISCUSSION OF MYOCHROUS ALBOVILLOSUS JACOBY 
PLATE 8, FIGURE 4 


Pachnephorus tessellatus DurrscHMID, Fauna Austriaca, vol. 3, p. 217, 1825. 
Myochrous albovillosus JAcoBy, Biologia Centrali-Americana, Coleoptera, vol. 6, 
pt. 1, p. 176, 1882. 


Myochrous albovillosus, described by Jacoby from “Mexico,” is 
really a species of Pachnephorus that occurs about the Mediterranean. 
There are two cotypes, one in the British Museum (in the Baly collec- 
tion, collected by Pilate) and the other in the Museum of Comparative 
Zoology (in the Bowditch collection from Jacoby’s collection). I 
compared a specimen of Pachnephorus tessellatus Duftschmid with 
the cotype in the Museum of Comparative Zoology and found them 
indistinguishable. The short antennae with the greatly thickened 
distal joints, the thorax without toothing, the abdomen with the very 
long first segment, the shallow emargination at the apex of the middle 
and hind tibiae, and the broad, bifid scales all place this species in 
Pachnephorus rather than in Myochrous. The detailed description of 
the Museum of Comparative Zoology cotype is as follows: 

About 3.7 mm. in length, oblong oval, shining dark brown beneath 
with the dense, closely appressed, pale brown and white scales, the 
scales short, broad, bifid. Antennae barely reaching the base of the 
prothorax, the five distal joints much enlarged, and as wide as long. 
Prothorax cylindrical, as long as broad, with a small apical and basal 
tooth but no signs of lateral toothing, sides arcuate; disk without de- 
pressions except along the basal margin, smoothly covered by broad, 
pale scales, the scales in the center a little darker; punctation beneath 
apparently rather dense and fine. Elytra broader than prothorax, 
tapering at apex, rather convex, with prominent humeri, and covered 
by broad scales that form a pattern, white along the base and on 
humeri, and down the middle of each elytron two or more white spots, 
and another along the side; rows of striate punctures not contingent 
but well-spaced, and the punctures round. Body beneath more densely 
clad with narrower and longer scales, particularly along the sides of 
the abdomen, down the middle of the abdomen and on the upper under- 
body less scaly; first abdominal segment nearly half the length of 
abdomen; legs less densely scaly, not toothed; middle and hind tibiae 
with an emargination at apex; anterior tibiae without toothing. 

It seems likely that some mistake in locality labels may have been 
made, as none of the species of Pachnephorus is known to occur in the 
Western Hemisphere. Pachnephorus tessellatus is reported in Junk’s 
Catalogue as occurring in middle and southern Europe, central Asia, 
and Mongolia. 
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THE OCEANIC CRABS OF THE GENERA PLANES AND 
PACHYGRAPSUS 


By Fenner A. Cuace, Jr. 


On September 17, 1492, at latitude approximately 28° N. and 
longitude 37° W., Columbus and his crew, during their first voyage 
to the New World, “‘saw much more weed appearing, like herbs from 
rivers, in which they found a live crab, which the Admiral kept. He 
says that these crabs are certain signs of land . . . ”(Markham, 1893, 
p. 25). This is possibly the first recorded reference to oceanic crabs. 
Whether it refers to Planes or to the larger swimming crab, Portunus 
(Portunus) sayi (Gibbes), which is seldom found this far to the east, 
may be open to question, but the smaller and commoner Planes is 
frequently called Columbus’s crab after this item in the discov- 
erer’s diary. 

Although these crabs must have been a source of wonder to mariners 
on the high seas in the past as they are today, the first adequate 
description of them did not appear until more than two centuries after 
Columbus’s voyage when Sloane (1725, p. 270, pl. 245, fig. 1) recorded 
specimens from seaweed north of Jamaica. A short time later 
Linnaeus (1747, p. 137, pl.1, figs. 1, a—b) described a similar form, 
which he had received from a Goteborg druggist and which was 
reputed to have come from Canton. This specimen, which Linnaeus 
named Cancer cantonensis, may be the first record of the Pacific 
Planes cyaneus. The Atlantic species, found ‘‘in Palgi Fuco natante,” 
was finally described under the name Cancer minutus by Linnaeus in 
the tenth edition of “Systema Naturae” (1758, p. 625). Bowdich 
(1825, p. 15, pl. 12, figs. 2, a—b) briefly described and figured a crab 
found on a floating log northeast of Madeira as Planes clypeatus. 
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There is little doubt that Bowdich’s species is conspecific with that 
described earlier by Linnaeus, and the combination Planes minutus 
is now generally accepted for the Atlantic species, despite repeated 
attempts to substitute Nautilograpsus H. Milne-Edwards (1837, 
p. 90) for Planes. 

As specimens of Planes trickled into collections from all parts of the 
world in the early part of the nineteenth century, there was a natural 
tendency to propose new names for varieties from widely separated 
localities. A dozen different specific names were applied to these 
crabs between 1775 and 1858. Thereafter the acquisition of larger 
series of specimens served to illustrate the variability of these forms. 
All the post-Linnaean names were subsequently synonymized with P. 
minutus, and no additional ones were proposed except Planes marinus 
Rathbun (1914, p. 120). The validity of even that species became 
more and more questionable as time passed without additional speci- 
mens being found. 

It was the rediscovery of that form that led to the present study. 
In December 1947 four crabs were found among marine organisms 
attached to a derelict Japanese mine that drifted ashore at Lincoln 
Beach, Oreg. These proved to be the species described by Dr. 
Rathbun and not reliably reported since her record of the type series 
taken in the Pacific Ocean west of Baja California. Search of the 
uncataloged collections in the U. S. National Museum revealed two 
more specimens of this species, these from the Hawaiian Islands. A 
subsequent query addressed to Dr. C. H. Edmondson at the Bernice 
P. Bishop Museum in Honolulu led to the discovery of several lots 
in that institution. A comparison of this form with specimens of 
Planes minutus indicates that the two are generically as well as spe- 
cifically distinct and that there are at least two species of Planes s. s., 
one found in the Atlantic and one in the Pacific. 

No attempt is made here to delimit these oceanic forms completely 
either taxonomically or geographically. Additional material from 
critical areas and ‘“‘hosts’”? must be studied before this can be done. 
It has been my aim to bring together as many of the scattered refer- 
ences to these species as possible in the hope that workers elsewhere 
may be encouraged to re-examine material at their disposal or to 
collect specimens from other areas with a view to verifying or modify- 
ing the conclusions outlined here. A species believed to be identical 
and common in all the warmer seas of the world soon loses its interest; 
collectors fail to take the trouble to preserve specimens when they are 
found, and museum workers neglect to examine critically those that 
are received. If this trend can be reversed as far as these crabs are 
concerned, it is not unlikely that interesting findings related to specia- 
tion and zoogeography may be forthcoming. 
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Practically none of the references to Planes in the literature are de- 
terminable to species except on a geographic basis. The synonymies 
listed below have been compiled more or less arbitrarily, all the rec- 
ords from the Atlantic and Indian Oceans being credited to P. minutus 
and those from the Pacific to P. cyaneus. It is very possible that this 
disposition, particularly as it concerns the Indian Ocean forms, may 
have to be altered when additional data are obtained. 

This opportunity is taken to thank those persons whose gracious 
assistance has made this study possible: Dr. Louis W. Hutchins, of the 
Woods Hole Oceanographic Institution, for furnishing the specimens 
of Pachygrapsus marinus which prompted the survey; John C. Arm- 
strong, of the American Museum of Natural History, Dr. Elisabeth 
Deichmann, of the Museum of Comparative Zoology, and Dr. C. H. 
Edmondson, of the Bernice P. Bishop Museum, for providing loans 
of critical specimens; Mr. and Mrs. Boonyong Nikrodhananda, of 
Bangkok, Siam, for making a cursory survey of drifting objects that 
might harbor crabs, during an extended transpacific voyage; and finally 
my colleagues in the U. S. National Museum for their assistance and 
encouragement during the preparation of this paper. 


MORPHOLOGICAL CHARACTERS 


The species of Planes are extremely variable. This fact has led to 
the general abandonment of all previous attempts to recognize more 
than one species in the genus. When Stimpson (1860, p. 231) made 
the statement that ‘‘we are unable to distinguish the specimens 
[from Baja California] from those collected from Gulfweed in the 
North Atlantic,” the conspecific status of the various forms of Planes 
seemed to be finally established, and few subsequent attempts to de- 
limit other than the genotype were attempted; even the validity of the 
very distinct form described as Planes marinus by Dr. Rathbun has 
been questioned. 

The present study indicates, however, that at least some of the 
variable characters involved show a discontinuity between the At- 
lantic and Pacific forms of the genus (table 1). Probably the most use- 
ful of these characters is based on the relative lengths of the walking 
legs. In P. cyaneus from the Pacific the legs are noticeably shorter 
than in P. minutus from the Atlantic and Indian Oceans. This differ- 
ence in relative leg length is not so apparent in figure 1 as it would be 
if specimens of P. minutus and P. cyaneus of similar carapace lengths 
had been available for figuring. The discrepancy is more obvious in 
figure 2, d, e, where legs from specimens of similar size are compared. 
It was found that the simplest way to demonstrate this difference is to 
compare the combined lengths of the three distal segments of the 
second walking leg with the carapace length (figs. 6, 7). The slight 
overlap in this character between the Atlantic and Pacific forms may 
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be a real one, or it may be a result of contraction or expansion of the 
leg in preservative or of the possibility that regenerating and not fully 
developed legs of P. minutus have been included among the material 


measured. 


TABLE 1.—Synopsis of characters 





Characters 


CARAPACE: 


Proportions (see fig. 4)_ 


Shape (see fig. 3)_---_- 


Surface of branchial 
regions. 
MALE ABDOMEN: 
Shape (see fig. 2, g-i)-- 


Tecminal segment. --- 


CHELAE: 
Fixed finger (see fig. 
2, a-c). 
Surface of hand_______ 


WALKING LEGS: 
Form (see fig. 2, d-f)-- 


Hairs on upper an- 
terior margin of 
propodus of three 
anterior pairs. 

Proportion of length 
of three distal seg- 
ments of second pair 
to carapace length 
(see fig. 6). 


Planes minutus 


Sev tO 1 Oi see es 
About as wide as long, 
length to width as 
1:0.91 to 1.12. 
Subquadrate in young 
(3.7-6 mm.);  trap- 
ezoidal in medium 
sized (6-12 mm.); lat- 
erally convex in old 
specimens (12-19mm.). 
Faintly striate laterally__ 


Rather broadly  tri- 
angular, length of four 
distal segments about 
1.24 times basal width 
of fourth segment. 

Rather narrowly tri- 
angular, about as long 
as basal width. 


Bent sharply downward, 
especially in males. 
With prominent sharp 
granules near lower 

margin. 


Long, slender, and 
flattened. 

Forming a natatory 
fringe. 

OSs tOMlwO72as-2-—— = =— ene 


Planes cyaneus 


O1bO).2 olan ee sae eee 
Usually slightly longer 
than wide, length to 
width as 1:0.86 to 1.06. 
Laterally convex at all 

ages. 


Faintly striate laterally_--- 


Narrowed beyond third 
segment, length of four 
distal segments about 
1.26 times basal width of 
fourth segment. 

Laterally convex, about 
0.9 as long as basal width. 


Bent sharply downward, 
especially in males. 

With prominent sharp 
granules near lower mar- 
gin. 

Short, slender, and flat- 
tened. 


Forming a natatory fringe_ 


Pachygrapsus marinus 


5 to 19 mm. 

Distinctly wider than 
long, length to width 
as 1:1.07 to 1.16. 

Subquadrate at 
ages. 


all 


Distinctly striate lat- 
erally. 


Broadly triangular, 
length of 4 distal seg- 
ments about 1.08 
times basal width of 
fourth segment. 

Broadly triangular, 
about 0.9 as long as 
basal width. 


Not noticeably bent 
downward. 

Few inconspicuous 
granules near lower 
margin. 


Rather short, stout, 
and not noticeably 
flattened. 

Stout and forming a 
dense growth with- 
out a natatory fringe. 


0.77 to 0.99. 





Planes cyaneus appears to be a somewhat larger form than P. 
minutus. The smallest specimens of the latter examined measure 3.7 
mm. in carapace length, and the largest 19 mm. Comparable measure- 
ments for P. cyaneus are 5 and 25mm. The mean carapace width is 
usually about the same as the mean length in P. minutus, whereas it is 
somewhat less in P. cyaneus (figs. 4, 5); this character is demonstrable 
only in long series of specimens, however, and is of far less importance 
than the length of the walking legs. 
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Ficure 1.—a, Planes minutus, male (U. S. N. M. No. 4558), carapace 13.4 mm. long 
b, Planes cyaneus, male (U.S.N.M. No. 20695), carapace 16.6 mm. long; ¢c. Pachygrapsus 
marinus, male paratype (U.S.N.M. No. 22833), carapace 13.8 mm. long. 
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The shape of the carapace is much more variable in P. minutus than 
in P. cyaneus, but much of the variation in the former speciesis corre- 
lated with size (fig. 3). In the smallest specimens of P. minutus ex- 
amined (carapace length 3.8 to 4.5 mm.) the carapace is nearly square. 
At a carapace length from about 4.5 to 5.5 mm., the carapace becomes 
more or less convex laterally, as in P. cyaneus; this stage is smaller than 
any specimens of the Pacific species examined, however, and so there 
is little difficulty in separating the young stages of the two species. 
Following this stage the carapace becomes narrowed posteriorly and 
assumes a more or less trapezoidal shape; this shape persists in most 
specimens up to those with carapace lengths of 11 or 12 mm. and is the 
form commonly found living on Sargassum. As the crab becomes 
larger than this, the carapace becomes more convex laterally and less 
narrowed posteriorly and thus closely resembles P. cyaneus once more. 
No such polymorphism has been noted in the latter species; in that 
form the carapace is laterally convex at all sizes. The front is often 
more deeply excavate in P. cyaneus than in P. minutus, but this char- 
acter is extremely variable. 

The shape of the male abdomen, one of the characters upon which 
Dana based P. cyaneus, is usually distinctive in the two species (fig. 
2,9,h). The lateral margins are less sharply convergent from the 
third to the sixth segment in P. cyaneus than in P. minutus, thereby 
giving the abdomen of the former a narrower appearance. The 
terminal segment is in the form of a nearly equilateral triangle in P. 
minutus, whereas its lateral margins are noticeably convex in P. 
cyaneus. 

No consistent differences in the form of the male abdominal append- 
ages could be found. The apparent differences indicated in figure 
2,j-r, are probably no greater than may be found by examining first 
pleopods from several individuals of the same species. Even the form 
of that appendage in Pachygrapsus marinus is of questionable value as 
a taxonomic character. 

From the material available the two forms of Planes appear to be 
sufficiently well marked to be recognized as distinct species. Addi- 
tional material, particularly from the South Atlantic, Indian, and 
western Pacific regions should be examined, however; if intermediate 
forms are found in those areas it may be advisable to reduce P. cyaneus 
to subspecific status. Asmentioned in the remarks on relative growth 
(p. 73), there is some indication that two forms may be represented 
in the Atlantic: a small trapezoidal one living on floating weed and a 
larger one, approaching P. cyaneus in form, found on turtles, floating 
logs, and other flotsam. Additional specimens of various sizes from 
the latter habitat should be examined to determine whether this form 
is distinct or not. 
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Ficure 2.—a, Right chela of Planes minutus, male (U.S.N.M. No. 4558), carapace 13.4 mm. 
long; b, right chela of Planes cyaneus, male (U.S.N.M. No. 17449), carapace 15.9 mm. long; 
c, right chela of Pachygrapsus marinus, male paratype (U.S.N.M. No. 22833), cara- 
pace 13.8 mm. long; d, right second walking leg of Planes minutus, male (U.S.N.M. 
No. 17712), carapace 15.5 mm. long; ¢, right second walking leg of Planes cyaneus, male 
(U.S.N.M. No. 20700), carapace 15.3 mm. long; f, right second walking leg of Pachygrapsus 
marinus, male (U.S.N.M. No. 88069), carapace 15.1 mm. long; g, Abdomen of Planes 
minutus, male (U.S.N.M. No. 4558), carapace 13.4 mm. long; h, abdomen of Planes 
cyaneus, male (U.S.N.M. No. 20695), carapace 16.6 mm. long; 7, abdomen of Pachygrapsus 
marinus, male paratype (U.S.N.M. No. 22833), carapace 13.8 mm. long; J, first right 
pleopod, mesicocaudal view, of Planes minutus, male (U.S.N.M. No. 4558), carapace 13.4 
mm. long; k, denuded tip of first right pleopod, mesiocaudal view, of Planes minutus, male 
(U.S.N.M. No. 17712), carapace 15.5 mm. long; /, same, laterocephalic view; m, first right 
pleopod, mesiocaudal view of Planes cyaneus, male (U.S.N.M. No. 20695), carapace 16.6 
mm. long; n, denuded tip of same, mesiocaudal view; 0, same, laterocephalic view; ?, 
first right pleopod, mesiocaudal view, of Pachygrapsus marinus, male paratype (U.S.N.M. 
No. 22833), carapace 13.8 mm. long; g, denuded tip of same, mesiocaudal view; 7, same, 
laterocephalic view. 
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The species that Dr. Rathbun (1914, p. 120, pl. 3) described as 
Planes marinus differs so markedly from the other species of Planes in 
its wider, subquadrate, and distinctly striate carapace, differently 
formed chelae, and the absence of a natatory fringe of hairs on the 
propodi of the first three pairs of walking legs (table 1) that it is here 
transferred to the genus Pachygrapsus. Except for its much smaller 
size, this species is very similar to Pachygrapsus crassipes Randall 
from the Pacific coast of North America and the shores of the Japanese 
islands and Korea. The only obvious character, apart from size, in 
which P. crassipes and P. marinus differ is the absence of lateral 
lobules on the front in the latter species. Unless this species is re- 
moved from Planes on the basis of the characters mentioned above, 
the distinction between Planes and Pachygrapsus would cease to exist 
and Pachygrapsus would have to be synonymized with Planes. 

Examination of one of the two specimens recorded as Planes marinus 
by Ward (1939, p. 14) indicates that these specimens, like the others 
mentioned in that paper, are P. cyaneus. 


RELATIVE GROWTH 


The examination and measurement of the large number of specimens 
of Planes minutus used in this study suggest a problem involving the 
relative growth of that species which might prove to be of considerable 
interest if it could be followed up with the analysis of more material 
from drift logs, turtles, and so forth. 

The carapace length-width relationship remains fairly constant, 
with a sight tendency toward narrowing, from the smallest immature 
specimens examined to a carapace length of about 11 mm. At this 
stage the carapace seems to become somewhat narrower rather 
abruptly and continues to become narrower at a slightly more rapid 
rate than during the younger stages (figs. 4, 5). A similar, but even 
more striking, trend is noticed in the relative shortening of the walking 
legs (figs. 6, 7). In other words, there is a tendency for the larger 
specimens of P. minutus to approach the laterally convex, narrow 
form (fig. 3) and short walking legs of P. cyaneus. These similarities 
are so striking that I was at first led toward the belief that the larger 
Atlantic specimens are conspecific with those from the Pacific. It 
will be seen from figures 4 through 7, however, that the mean width of 
the carapace in the Atlantic form never becomes quite as narrow 
relative to the length as in the Pacific form, and the legs are always 
distinctly longer in the Atlantic species (tables 2, 3). 

Although the material at hand has not been sufficiently well docu- 
mented to verify the hypothesis, it is not improbable that most of the 
specimens of P. minutus having a carapace length of more than about 
11 mm. are not found on Sargassum, but on flotsam and turtles. The 
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TABLE 3.—Mean values of total length of three distal segments of second walking leg 
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shorter legs may be better adapted to this more sessile existence or, 
conversely, the longer legs of the smaller individuals may be advan- 
tageous in scurrying and swimming about among the floating weed. 
Whether there is a gradual reduction in the relative lengths of the legs 
with the transfer of the animal to a different means of transport or 
whether there are two forms of Planes in the North Atlantic—a small, 
trapezoidal form that spends its entire life on floating weed and a 
larger, laterally convex, and short-legged form that lives only on 


flotsam and turtles—can be determined only when more material, 
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particularly of immature specimens, from flotsam and turtles is 
available for study. 

Similar trends are not apparent in the specimens of Planes cyaneus 
or Pachygrapsus marinus, but the relative growth of these two species 
cannot be reliably demonstrated from the material studied. 





Ficure 3.—Carapace growth in males of Planes minutus (a-h), Planes cyaneus (i-n), and 
Pachygrapsus marinus (0-t). The figures denote the U.S.N.M. catalog numbers and, in 
parentheses, the carapace lengths in mm. 
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Ficure 4.—Scatter diagram showing the variation in proportions of the carapace in Planes 
minutus, Planes cyaneus, and Pachygrapsus marinus. 


COLOR 


The variable and protective coloration of Planes minutus has been 
a cause of speculation for more than a century. Some of the early 
workers believed that those specimens which were greenish or brown- 
ish yellow mottled with darker shades of the same color sought out 
Sargassum clumps to live on in order to be less conspicuous to their 
enemies. These Sargassum inhabitants also often have a large white 
or yellowish patch on the dorsal surface, which seems to duplicate the 
patches of bryozoan colonies with which the plant fronds are almost 
invariably encrusted. Those specimens found on turtles are usually 
yellowish, those on logs and drifting trees often dark reddish brown, 
and those on the pelagic gastropod Janthina lilac blue. Light reddish 
shades have also been recorded on several occasions. Examples of 
some of these colors are shown in Murray and Hjort (1912, pl. 6). 

Miller (1881, p. 473) was apparently the first to suggest that these 
crabs change their color according to the object to which they cling. 
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Not until a few years ago, however, was the nature of this change 
demonstrated. Dr. Hitchcock (1941, pp. 26-30) found that the chroma- 
tophores of specimens of P. minutus he investigated at Bermuda were 
responsive to white, black, red, blue, yellow, and green back- 
grounds, but that there was no immediate change in the general color 
of the crab because of the extracellular pigment in the hypodermis and 
exoskeleton. These findings seem to indicate that the apparent color 
of any particular specimen can be changed only at the time of molting, 
and any individual that moves to a differently colored background 
subsequent to hardening of the shell would cease to be protectively 
colored. Interesting results might be obtained by confining molting 
specimens to backgrounds of various colors and patterns. 

The color of P. cyaneus has been recorded as cerulean blue, bluish 
gray mottled with brown, yellowish clouded with brown, and reddish 
brown. It is probable that a type of color change comparable to that 
in P. minutus occurs in this species as well, although no similar experi- 
ments on it have been attempted. 
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Ficure 5.—Relative growth of the carapace in Planes minutus, Planes cyaneus, and Pachy- 
grapsus marinus, based on mean values (table 2) plotted logarithmically. 
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The color in life of Pachygrapsus marinus has not been published. 
The specimens from a Japanese mine which prompted this survey were 
rather dark reddish brown a short time after preservation in alcohol. 
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Ficure 6.—Scatter diagram showing the variation in the combined length of the three 
terminal segments of the second walking leg in Planes minutus, Planes cyaneus, and 
Pachygrapsus marinus. 


FOOD 


The only published record of the stomach contents of any of these 
species is that of Miss Crane (1937, p. 78) based on a large ovigerous 
female of Planes cyaneus taken from the tail of a green turtle. The 
stomach of this specimen contained finely digested animal matter. 
Miss Crane suggests the possibility that this food material might 
represent the excrement of the turtle. Some support is given to this 
theory by the fact that larger specimens of Planes are commonly 
found around the tail and hind legs of turtles. Specimens living on 
other objects, however, must be able to assimilate less digested food. 


DISTRIBUTION 


The relative abundance of these oceanic crabs is more or less depend- 
ent upon the prevalence of flotsam or of floating or swimming organ- 
isms to which the crabs may cling. They are therefore found far 
more commonly on Sargassum in the Sargasso Sea area of the North 
Atlantic than in any other part of the world. Records of their occur- 
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rence in other areas are still too scattered and frequently too unreli- 
able to justify the usual distribution note that Planes is “found in all 
tropical and temperate seas.”’ 
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Ficure 7.—Relative growth of the three terminal segments of the second walking leg in 
Planes minutus, Planes cyaneus, and Pachygrapsus marinus, based on mean values (table 
3) plotted logarithmically. 


The more reliable locality records for the species of Planes are 
indicated in figure 8. Not included on this chart are several references 
in the literature to Australian specimens without specific locality 
data. Even some of the localities indicated, particularly those from 
older records, require verification. It is obvious that in some cases 
specimens picked up at sea have been referred to the last port of call 
of the vessel involved. The large lot of specimens recorded by Dr. 
Rathbun (1918, p. 257) from the Galapagos Islands (U.S.N.M. No. 
5046) prove to belong to the Atlantic Planes minutus. This deter- 
mination is substantiated by the fact that the shrimp from the same 
collection belong to the Sargassum fauna of the North Atlantic. 
Similar circumstances may explain the record of the single specimen 
of P. cyaneus from Mauritius (U.S.N.M. No. 17667) if the presence 
of P. minutus alone in the Indian Ocean is borne out by other material. 
Even one of the lots of P. minutus from that region, that from Kergue- 
len Island (U.S.N.M. No. 15054), is questionable; in the collections of 


CRAB GENERA PLANES AND PACHYGRAPSUS—CHACE 79 


the U. S. National Museum is a specimen of Portunus (Portunus) sayi 
(Gibbes) that bears the same locality data, and this crab is otherwise 
reliably reported only from the Atlantic. Examination of additional 
material from the Indian Ocean will be necessary before it can be 
definitely ascertained whether one or both species occur there. The 
fact that Alcock (1900) recorded no specimens of the genus indicates 
that it is not a common component of the Indian fauna. 

One of the most interesting aspects of the distribution of Planes is 
its apparent absence from the Gulf of Mexico west of the Dry Tortugas 
despite its relative abundance from the Straits of Florida eastward 
and its occurrence in the Caribbean area. Joel W. Hedgpeth, of the 
Institute of Marine Science at Port Aransas, Tex., and Dr. Allan F. 
Archer, of the Alabama Museum of Natural History, inform me that 
they have never encountered the crab although they have searched 
through great masses of Sargassum from the Gulf. It would be 
interesting to know what factor or factors preclude the dispersion of 
Planes into an area such as this where the presence of floating weed 
and particularly of sea turtles would seem to afford ideal sources of 
attachment for the crabs. 

There are likewise very few records of the presence of Planes in the 
central South Atlantic, possibly because of the comparatively small 
amount of exploratory work done in that extensive region. If the 
occurrence of P. minutus in the Indian Ocean is finally confirmed, it 
would be of considerable interest to know more of the distribution of 
the genus in the South Atlantic, particularly whether the Pacific 
P. cyaneus extends into the western part of the South Atlantic and, 
if it does, whether the ranges of the two species overlap there. Inas- 
much as Planes is not infrequently found among the under-water 
growth on ships’ hulls and as the crabs are said to be common in the 
Straits of Magellan (Jacquinot and Lucas, 1853, p. 78), through which 
much of the steamship traffic passed in the early part of this century, 
it would be remarkable if intermingling of the two forms had not 
occurred commonly in the past. 

The known distribution of Pachygrapsus marinus is limited to the 
records from the coast of Oregon and the Hawaiian Islands, in addition 
to the type locality west of Baja California; further collecting will 
probably show its range to be far more extensive in the eastern North 
Pacific and possibly in the western portion as well. Dr. C. H. 
Edmondson informs me that, of 18 lots and 150 or more specimens 
identified as Planes minutus in the Bernice P. Bishop Museum, 3 lots 
containing a total of 22 specimens are apparently Pachygrapsus 
marinus and 3 of the remaining 15 lots contain both Planes and 
Pachygrapsus, including 30 or more specimens of the latter. All the 
lots containing Pachygrapsus marinus were taken off Oahu. 
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Genus PLANES Bowdich 
PLANES MINUTUS (Linnaeus) 


Cancellus marinus minimus quadratus SLOANE, 1725, p. 270, fig. 1 (“on the Sar- 
gasso and other Submarine Sea-Plants, on the Northside of Jamaica’’). 
Cancer minutus LinNAEvs, 1758, p. 625 (‘Habitat in Palgi Fuco natante, supra 
aquam saepius cursitans’’); 1767, p. 1040 [2040] (west Europe and ‘‘Pelagi 
Fuco natante”).—Osseck, 1771, p. 116 (Sargasso Sea).—Fasricius, 1775, 
p. 402.—Miuttier, O. F., 1776, p. 195.—Prnnant, 1777, p. 3, pl. 1, fig. 2 
(British shores, among algae).—Fasricius, 1781, p. 497.—Hersst, 1783, 
p. 110, pl. 2, fig. 32.—Fasricrus, 1787, p. 316.—OLIviER, 1791, pp. 143, 154. 

—Fasnricius, 1793, p. 448 (‘In Pelago frequens’’). 

Cancer pusillus Fasricius, 1775, p. 402 (“in Oceano boreali’’).—HeERgst, 1783, 
p. 112.—Fasrictius, 1787, p. 316.—O ivirr, 1791, pp. 143, 155.—FaBRICIUS, 
17938, p. 448. 

Turtle-Crab BrownE, 1789, p. 421, pl. 42, fig. 1 (“on the back of a turtle, near 
the western islands’’). 

Pinnotheres glaberimus Bosc, 1801-02, p. 244 (‘‘dans la haute mer sur les fucus”’). 
Not Cancer glaberrimus Herbst, 1790. 

Pinnotheres minutus Bosc, 1801-02, p. 244. 

Pinnotheres pusillus Bosc, 1801-02, p. 244. 

Grapsus minutus LATREILLE, 1802-03, p. 68.—Leacu, 1814, p. 430. 

Grapsus cinereus Say, 1817, p. 99 (Gulf Stream, common). Not G. cinereus 
Bose, 1802. 

Grapsus pelagicus Say, 1818, p. 442.—Roux, 1828, p. 55, pl. 6, figs. 7-9 (off Sar- 
dinia, on turtles) —Hircucocx, E., 1835, p. 29 (Gulf Stream, on seaweed) .— 
Tuompson, J. V., 1836, p. 374 (off America, on gulfweed, abundant).— 
Miune-Epwarps, H., 1852, p. 174. 

Planes clypeatus Bowpicu, 1825, p. 15, pl. 12, figs. 2a-b (northeast of Madeira, 
on water-logged logs of American pine, in great numbers among Lepas 
anatifera). 

Grapsus testudinum Roux, 1828, p. 52, pl. 6, figs. 1-6 (under folds of skin of legs 
and anus of turtles). 

Nautilograpsus minutus Miune-Epwarps, H., 1837, p. 90.—Mac.eay, 1838, 
p. 66 (Atlantic, on gulfweed).—Krauss, 1843, p. 44 (Gulf Stream) .— 
De Kay, 1844, p. 15 (off New York harbor, on seaweed).—Goopsir, 1845, 
p. 73, pl. 7, fig. 1 (lat. 25° to 36° N., long. 40° W.; lat. 40° N.).—GrsBEs, 
1850, p. 182 [18]—Mrtne-Epwarps, H., 1852, p. 174.—Srimpson, 1858, 
p. 103 [49] (North Atlantic, common in Sargassum) .—MIiLNE-EDWARDS, 
A., 1862, p. F-6 (Réunion Island, Indian Ocean).—Hetier, 1863, p. 114 
(African coast of Mediterranean; Cyprus; Genoa; Lesina); 1865, p. 50 
(Sargasso Sea).—SmiruH and Harcsr, 1874, p. 26 (off Georges Bank; lat. 
41°25’ N., long. 65°05-30’ W.).—Broccut, 1875, p. 80, pl. 17, fig. 133.— 
Man, 1879, p. 69 (part: Atlantic Ocean).—MosE ey, 1879, p. 568 (Sargasso 
Sea, on Sargassum).—Smiru, 1879, p. 120 (Bermuda; lat. 41°20-30’ N., 
long. 65° to 65°30’ W.); 1880, p. 263 (Woods Hole, Mass.).—Srossicu, 1880, 
p. 192 (Lesina)—Waener, 1880, p. 96.—Krnesiey, 1881, p. 202 (part: 
Gulf Stream; West Indies; Surinam; Falkland Islands [?]; Natal; Rio Gambia; 
France).—CzERNIAVSKY, 1884, p. 135 (Odessa).—Munne-Epwarps, A., 
1884, p. 25 (Sargasso Sea, on Sargassum).—Carus, 1885, p. 524.—VERRILL, 
1885, p. 591 (Gulf Stream, common, usually clinging to clusters of floating 
seaweeds).—Mirrs, 1886, p. 254 (part: Gomera, Canary Islands; between 
Bermuda and Azores; off Sombrero Island, West Indies; northwest Atlantic, 
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on gulfweed; North Atlantic, on Fucus)—PoucHET and GUERNE, 1886, 
p. 878 (Azores, from stomach of turtle, Thalassochelys caretta) —SmitTH, 
1886, p. 618.— Barros, 1888, p. 15 (Ponta-Delgada, Sao Miguel, Azores, 
on timber).—GouRRET, 1888, p. 10 (Marseilles, on ships from the Atlantic 
and the Indies)—HEILPRIN, 1888, p. 320 (off Shelly Bay, Bermudas) .— 
CHEVREUX and GUERNE, 1893, pp. 443-444 (lat. 37°55’ N., long. 0°40’ E., 
clinging to tail of turtle, Thalassochelys caretta; lat. 37°26’ N., long. 0°50’ E., 
clinging to tail of Thalassochelys).—ORTMANN, 18938, p. 58 (Florida Stream, 
on Sargassum; Sargasso Sea, on Sargassum; South Equatorial Current).— 
Mitnge-Epwakrps, A., and Bouvier, 1894, p. 49 (lat. 39°08’ N., long. 28°34’ 
W., on floating barrel; lat. 42°21'29’’ N., long. 18°33/45’’ W.; lat. 42°31/21’” 
N., long. 19°38/08’’ W.; lat. 48°29’30’’ N., long. 21°33’40’’ W., on flotsam; 
Fayal, Horta, Azores, on rocks at low tide; lat. 42°02’26’’ N., long. 44°05'30’’ 
W., on Sargassum; lat. 39°20’30’’ N., long. 33°29’40’’ W., on flotsam).— 
OrTMANN, 1894, p. 710 (Oran; Africa; Atlantic Ocean; ‘‘Sargasso’’).— 
Nurtine, 1895, p. 29 (Gulf Stream, in Sargassum).—Hopason, 1896, p. 178 
(Plymouth Sound, England, on bottom of ship from Iquique, Peru; English 
Channel, 2-3 miles off Plymouth, on fragment of cork structure).—MILNE- 
Epwarps, A., and BouvirEr, 1899, p. 37 (lat. 37°16-39’ N., long. 27°05—-58’ 
W., on turtles, Thalassochelys caretta; lat. 39°12’ N., long. 33°09’ W., on 
flotsam; lat. 38°08’ N., long. 25°55’ W., on flotsam; lat. 38°26’ N., long. 
28°51’ W.); 1900, p. 108 (off Ponte-Delgado, on Sargassum).—RANKIN, 
1900, p. 526 (Bermuda, in tide-pools with Pachygrapsus among Sargassum). 
—Younea, 1900, p. 286 (part: not all distribution records)—Howe, 1900, 
p. 240 (approx. lat. 40° N., long. 70° W.).— Norman and Scorrt, 1906, p. 5.— 
Bouvier, 1907, p. 37 (variable coloration).—Couton, 1907, p. 123 [17] 
(Sargasso Sea).—NorMaAn, 1907, p. 357 (Channel Islands).—Strmpson, 1907, 
p. 121 (North Atlantic, between lat. 20-36° N., common on floating logs, 
seaweed (Sargassum), etc.).—NormMan and Brapy, 1909, p. 9.—PgEsrTa, 
1918, p. 446, fig. 147 (Lesina).—Borascu1, 1921, p. 10, pl. 1, fig. 9 (larvae: 
Quarto dei Mille; Palermo).— Mrranpa y Rivera, 1921, p. 189 (Playa de la 
Malagueta, Spain) —Monop, 1932, p. 219 (Fedhala, Morocco, common on 
marine plants and other objects). 


Nautilograpsus major MacuEay, 1838, p. 66 (Cape of Good Hope).—Krauss, 


1848, p. 44.—MILNE-Epwarps, H., 1852, p. 175. 


Nautilograpsus smithii MacLEAy, 1838, p. 67 (Cape of Good Hope).—Kravuss, 


18438, p. 44.—Mutne-Epwarps, H., 1852, p. 175. 


Grapsus diris Costa, 1838-53, [p. 2, pl. 4, fig. 1 (color)] (Naples, ‘‘among rocks 


above water’’).—MiILNE-Epwarps, H., 1852, p. 175. 


Planes linnaeana Lracu, 1815, pl. 27, figs. 1-3, and accompanying text (coasts of 


Devon and Cornwall).—Berut, 1844-53, p. 135, figs. (Devonshire; Corn- 
wall).—WHuHITE, 1847, p. 41 (Devonshire; south Atlantic) —Cocks, 1849, 
p. 80 (Falmouth, England, from stomach of fish)—WuiTs, 1850, p. 19 
(Devonshire).—Goss8, 1855, p. 159, fig. 302.—McAnprew, 1860, p. 21.— 
Luxis and Lr Lirvre, 1862, p. 232 (Guernsey, Channel Islands).—Mar- 
CUSEN, 1867, p. 359 (Black Sea).—Carrineton and Lovert, 1882, p. 181 
(Looe, Cornwall, among stalked barnacles on timber; Penzance, from soil 
and seaweed on derelict cask of paraffin).—CornisH, 1882, p. 118 (off 
Penzance, England, from soil and seaweed growing on derelict cask of 
paraffin) ; 1884, p. 116 (near Penzance, England, from derelict water-logged 
barrel of paraffin drifted ashore). 


Planes minutus WuitTE, 1847, p. 42 (‘Gulf of Florida;’’ Atlantic Ocean, on gulf- 


weed).—Dawna, 1852b, p. 346; 1854, p. 27.—Cunnincuam, 1870, p. 493 
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(south of Azores, on Sargassum); 1871, p. 501.—RatTusBuN, 1897b, p. 29 
(Kingston Harbor, Jamaica) ; 1898a, p. 288 (Dry Tortugas, in gulfweed; lat. 
31°30’ N., long. 75°11’ W.); 1898b, p. 604, (part: lat. 31°16’ N., long. 71°50’ 
W.).—ORTMANN, 1899, p. 1188 (part).—RatusBun, 1900a, p. 279; 1900b, 
p. 587 (part) —Tuompson, D’A. W., 1901, p. 6 (Atlantic).—BorraDAILE, 
1903, p. 432 (Male, Maldive Islands, on floating cuttlebone).—Dor.tzin, 
1904, p. 130 (lat. 30°6.7’ S., long. 87°50.4’ E.).—Marer, 1905, p. 102.— 
Stessine, 1905, p. 43 (False Bay, South Africa).—Rarugun, 1905, p. 4 
(Woods Hole and Wareham, Mass.; Sakonnet Point, R. I., under rocks) .— 
Nosiut, 1906, p. 321 (Djibouti).—VerRRILL, 1908, p. 325, fig. 7, pl. 13, figs. 
a-j’, pl. 27, fig. 6 (off Bermuda).—Lrnz, 1910, pp. 560, 574 (Ste. Marie, 
Madagascar).—STEBBING, 1910, p. 320 (South Africa: False Bay; 38 miles 
northwest of Rable Bay).—Dor.irin and Bauss, 1912, p. 39 (part ?: lat. 
44°32’ S., long. 61°25’ W.).—Fow ter, 1912, p. 443, pls. 140-141 (Cape May, 
N. J.).— Murray and Hyort, 1912, pp. 103, 633, 671, pl. 6 (color) (approx. 
lat. 36°05’ N., long. 43°58’ W.).—Persta, 1912, p. 122 (Lesina).—SumMNER, 
OsspurN, and Coz, 1913, p. 675 (western part of Vineyard Sound, Mass., 
commonly on gulfweed).—Lenz and Strunck, 1914, p. 284 (off Madeira, on 
floating weed; off New Amsterdam Island, on Macrocystis; southeast of 
Madagascar; south of Azores, on Sargassum).—STEBBING, 1914a, p. 345 
(Falkland Islands); 1914b, p. 266, pl. 24 (Saldanha Bay, South Africa; lat. 
29°54’ N., long. 34°10’ W. to lat. 33°53’ N., 32°27’ W.).—Bovvier, 1915, p. 
127 (Port Louis, Mauritius)—Hay and Suors, 1918, p. 448, pl. 36, fig. 6 
(Beaufort, N. C.).—Ratusun, 1918, p. 253 (part: off Woods Hole, Mass., 
to Florida and Bahamas; Azores; Indian Ocean; Kerguelen Island).—Terscu, 
1918, p. 83 [footnote] (part: not all distribution records).—CrozirR, 1918, 
pp. 262-263 (Bermuda, on floating tree; coloration).—LUEDERWALDT, 1919, 
p. 435 (Iguape, Sao Paulo, Brazil).—Batss, 1922a, p. 83 (Monrovia, West 
Africa).— Bouvier, 1922, p. 74, pl. 2, fig. 2 (color) (east-central North At- 
lantic between lat. 28° and 39° N., and long. 23° and 43° W., on turtles, 
Sargassum, floating wood, etc.)—Hyman, 1924, p. 5, pl. 1, figs. 1-10 (Beau- 
fort Harbor, N.C.).—Ratusun, 1924, p. 157 (off eastern Cuba, on Sargassum). 
—Mownonp, 1927, p. 621 (Souelaba, Douala Bay, Cameroon, on floating tree 
trunk).—PerErxkins, 1928, p. 53.—Ratusun, 1929, p. 35, fig. 48 (off Nova 
Scotia).— Nosre, 1931, p. 107, figs. 60-63 (Douro River, Portugal, on root 
of tree washed in by storm).—Mownop, 1933, p. 80.—RatuBun, 1933, p. 89, 
fig.83 (Puerto Rico; St. Thomas).—ExKman, 1935, pp. 9, 425 (part, not fig.).— 
Nosre, 1936, p. 63, pl. 24, fig. 45, pl. 46, fig. 45a—Monop, 1939, p. 567 
(lat. 30°10’ N., long. 47° W., on Sargassum).—Bovvier, 1940, p. 291, fig. 
182.—Hitcucock, H. B., 1941, pp. 26-30 (Bermuda; color change).—LE- 
BouR, 1944, p. 114, fig. 4 (Bermuda, in Sargassum; larvae).—ZARIQUIEY 
ALVAREZ, 1946, p. 163, pl. 18, fig. b. 

Nautilograpsus diris HELLER, 1863, p. 115. 

Nautilograpsus pelagicus HELLER, 1863, p. 115. 

Nautilograpsus cyaneus Taraiont TozzetTri, 1872, p. 8 (Sargasso Sea); 1877, 
p. 125, pl. 8, figs. 5a-f (Atlantic Ocean). Not Planes cyaneus Dana, 1852. 

Planes linneana Covucn and Bats, 1878, p. 469 (English Channel off French 
coast, under tail of hawksbill turtle; Devon or Cornwall). 

Nautilus grapsus minutus Morison, 1942, p. 269. 

Planes sp. WuITE, 1847, p. 42 (St. Kitts Island; Falkland Islands; Brazil; Swan 
River).— BEEBE, 1932, pp. 188-196 (Bermuda). 

Nauttlograpsus sp. Miuumr, F., 1881, p. 473 (color change). 
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PLANES CYANEUS Dana 


Cancer cantonensis LINNAEUS, 1747, p. 137, pl. 1, figs. la—b (Canton [?]). 

Grapsus pusillus Haan, 1835, p. 59, pl. 16, fig. 2—Mu._Nne-Epwarps, H., 1852, 
p. 175. Not Cancer pusillus Fabricius, 1775. 

Nautilograpsus minutus MiuNE-Epwarps, H., and Lucas, 1848, p. 28 (record 
from off Valparaiso credited to Eydoux).—Nico.et, 1849, p. 168 (Valparaiso 
Bay).—Jacquinot and Lucas, 1853, p. 78 (Port Famine, Straits of Magellan, 
very abundant).—Srimpson, 1860, p. 231 [103] (Cape San Lucas, Baja Cali- 
fornia).—Mawn, 1879, p. 69 (part: Japan; New Guinea).—KINGsLEy, 1881, 
p. 202 (part: Peru; west coast of Mexico; Alaska; China; New Zealand; 
Falkland Ids. [?]).— Murs, 1886, p. 254 (part: South Pacific, near Kermadec 
Islands, among seaweed; North Pacific, off Volcano Island; off Japan).— 
Lenz, 1901, p. 472 (between Honolulu and San Francisco). Not Cancer 
minutus Linnaeus, 1758. 

Planes cyaneus DaNaA, 1852a, p. 250 (lat. 28° N., long. 174° E.); 1852b, p. 347 
(lat. 15°50’ S., long. 105° W.); 1853, p. 1598; 1855, pl. 22, fig. 1—Warp, 
1939, p. 14 (lat. 29°20’ N., long. 141°25’ W.). 

Nautilograpsus angustatus Stimpson, 1858, p. 103 [49] (lat. 34° N., long. 155° E.); 
1907, p. 121, pl. 16, fig. 1 (lat. 34° N., long. 151° W.). 

Planes minutus Mirrs, 1876, p. 39 (New Zealand).—HasweE.u, 1882, p. 99.— 
FILHOL, 1885, p. 390.—Faxon, 1895, p. 30 (lat. 00°13’00”’ S., long. 84°52’00’’ 
W.; lat. 2°34’00’’ N., long. 92°06’00’’ W.; off Acapulco, Mexico; all on 
green turtles).—RATHBUN, 1898b, p. 604 (part: lat. 1°03’ N., long. 80°15’ 
W.; Gulf of California)—OrtmMann, 1899, p. 1188 (part).—RaTHBUN, 
1900b, p. 587 (part); 1902, p. 278 (about 200 miles north of Wenman Island, 
Galdpagos, at base of tail of green turtle); 1904, p. 189 (lat. 41° N., long. 
141° W.; Point Loma, Calif.; off San Diego, Calif.) —Fuiton and Grant, 
1906, p. 19.—Ratusun, 1906, p. 840 (between Erben Bank and Kaiwi 
Channel, on Velella: south coast of Oahu Island; south coast of Molokai 
Island, on floating stick).—RatupBun, 1907, p. 69 (south of Gulf of Cali- 
fornia; off Guatemala; off Peru); 1910, pp. 589, 610-614, 616.— Wrymouru, 
1910, p. 63, pl. 14, fig. 44-——CuHrLTron, 1911, p. 561 (Kermadec Islands) .— 
DoFrteIn and Batss, 1912, p. 39 (part: Smith Channel, Straits of Magellan) .— 
RatTHBUN, 1918, p. 253, pl. 63 (part: Humboldt Bay, Calif., to Peru; Gald- 
pagos Islands; Hawaiian Islands; Marquesas Islands; Japan; Mauritius).— 
TescH, 1918, p. 83 [footnote] (part).—Scumirt, 1921, p. 272, pl. 46, figs. 1-2 
(La Jolla, Calif.; off Point Loma, Calif.) —Bauss, 1922b, p. 149 (Ogasawara 
Island).—Batss, 1924, p. 336 (Juan Fernandez Island).—Unrirta, 1926, p. 23 
(off Ohsima, Ohsumi, Japan).—Ha.n, 1927, p. 181, fig. 182.—CuItTon and 
BENNETT, 1929, p. 768 (Moko Hinau, New Zealand, washed ashore on piece 
of pumice).—SIVERTSEN, 1933, p. 21.—GLASSELL, 1934, p. 302 (Gulf of Cali- 
fornia).—Sakal, 1934, p. 323 (Japan).—EKMAN, 1935, p. 9, fig. 3 (not p. 
425).—Sakal, 1936, p. 226, fig. 120 (Japan).—Arkawa, 1937, p. 152 (larvae).— 
CRANE, 1937, p. 77 (Santa Inez Bay, Mexico, on tail of green turtle; food) .— 
Saxal, 1939, p. 664, pl. 108, fig. 2 (Misaki, from turtle; Odawara, Sagami 
Bay; Simoda, on Sargassum; Ise Bay; Seto; Tosa Bay; Nagasaki; northern 
Daitozima; Tansui, Formosa).—StTrrnseck and Ricketts, 1941, pp. 45, 474 
(south of Point Abrojos, Baja Calif., in folds of skin beside tail of tortoise- 
shell turtle, Hretmochelys imbricata [on flipper, p. 474])—Epmonpson, 1946, 
p. 306, fig. 1838f (Hanauma Bay, Oahu Island).—Porn, 1948, pp. 296-297, 
fig —RiIcHARDSON, 1949, p. 34, pl. 2, fig.16. Not Cancer minutus Linnaeus, 1758. 

Nautilograpsus pusillus MAN, 1879, p. 69. Not Cancer pusillus Fabricius, 1775. 

Planes marinus WARD, 1939, p. 14 (lat. 32° 00’ N., long, 135°20’ W.; lat. 29°20’ 
N., long. 141°25’ W.). Not P. marinus Rathbun, 1914. 
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Genus PACHYGRAPSUS Randall 
PACHYGRAPSUS MARINUS (Rathbun) 


Planes marinus Ratusun, 1914, p. 120, pl. 3 (lat. 23°49’ N., long. 127°50’ W.); 
1918, p. 258, pl. 64.—TerEscu, 1918, p. 83 [footnote].—GLassELL, 1934, p. 302. 


LITERATURE CITED 
AIKAWA, HrRoaxkI. 

1937. Further notes on brachyuran larvae. Rec. Oceanogr. Works in Japan, 

vol. 9, No. 1, pp. 87-162, 36 figs. 
Aucock, ALFRED WILLIAM. 

1900. Materials for a carcinological fauna of India, No. 6: The Brachyura 
Catometopa or Grapsoidea. Journ. Asiatic Soc. Bengal, vol. 69, 
pt. 2 No. 3, pp. 279-456. 

Batss, HEINRICH. 

1922a. Crustacea VII: Decapoda Brachyura (Oxyrhyncha und Brachy- 
rhyncha) und geographische Ubersich itiber Crustacea Decapoda. 
In Michaelsen’s ‘‘Beitrige zur Kenntnis der Meeresfauna Westa- 
frikas,” vol. 3, Lief. 3, pp. 71-110, lfig. 

1922b. Ostasiatische Decapoden, IV: Die Brachyrhynchen (Cancridea). 
Arch. Naturg., Jahrg. 88, Abt. A, Heft 11, pp. 94-166, 2 figs., 2 pls. 

1924. Decapoden von Juan Fernandez. Jn Skottsberg’s ‘‘The Natural 
History of Juan Fernandez and Easter Island,” vol. 3, pp. 329-340, 
3 figs. 

BaRRoIs, THEODORE. 
1888. Catalogue des Crustacés marins recueillis aux Acores durant les mois 
d’Aotit et de Septembre 1887, 110 pp., 8 figs., 4 pls. Lille. 
BEEBE, WILLIAM. 
1932. Nonsuch: Land of water, xv-+259 pp., 46 figs., frontis. New York. 
Brit, THOMAS. 

1844-53. A history of the British stalk-eyed Crustacea, Ixv-+386 pp. 

London. 
Borascut, LIuia. 

1921. Osservazioni sulle larbe dei crostacei decapodi brachiuri e anomuri. 

R. Comitato Talassografico Italiano, Mem. 87, 32 pp., 2 pls. 
BorRADAILE, LANCELOT ALEXANDER. 

1903. Marine crustaceans, pt. 5: The crabs of the catometope families. In 
Gardiner’s “The Fauna and Geography of the Maldive and Lacca- 
dive Archipelagoes,’”’ pp. 429-438, 4 figs. |. Cambridge. 

Bose, Louis A. G. 

1801-02. Histoire naturelle des crustacés, contenant leur description et leurs: 

moeurs; avec figures dessinées d’aprés nature, vol. 1,258 pp. Paris. 
Bouvier, Euchne Louts. 

1907. Quelques impression d’un naturaliste au cours d’une campagne scien- 
tifique de S. A. S. le Prince de Monaco (1905). Bull. Inst. Océanogr. 
Monaco, No. 93, 108 pp., 69 figs. 

1915. Décapodes marcheurs (Reptantia) et stomatopodes recueillis 4 Vile 
Maurice par M. Paul Carié. Bull. Sci. France et Belgique, ser. 7,. 
vol. 48, fase. 3, 141 pp., 42 figs., 4 pls. 

1922. Observations complémentaires sur les crustacés décapodes (abstraction 
faite des carides) provenant des campagnes de §. A. S. le Prince de 
Monaco. Rés. Camp. Sci. Monaco, fase. 62, 106 pp., 6 pls. 

1940. Décapodes marcheurs. Faune de France, vol. 37, 404 pp., 222 figs... 
14 pls. Paris. 


CRAB GENERA PLANES AND PACHYGRAPSUS—CHACE 93 


Bowpicu, THomas Epwarp. 

1825. Excursions in Madeira and Porto Santo during the autumn of 1823, 

while on his third voyage to Africa, xii-+278 pp., 22 pls. London. 
BroccuHi, PAvuu. 

1875. Recherches sur les organes génitaux males des crustacés décapodes. 

Ann. Sci. Nat., Zool., ser. 6, vol. 2, art. 2, 131 pp., 7 pls. 
Browne, Patrick. 

1789. The civil and natural history of Jamaica, viii+-503 pp., 49 pls., 1 map. 

London. 
Cano, G. 

1891. Sviluppo postembrionale dei dorippidei, leucosiadi, corystoidei e 

grapsidi. Mem. Soc. Ital. Sci., vol. 8, ser. 3, No. 4, 14 pp., 3 pls. 
CARRINGTON, JOHN TuHomas, and Lovert, Epwarp. 

1882. Notes and observations on British stalk-eyed Crustacea. Zoologist, 

ser. 3, vol. 6, pp. 178-185. 
Carus, JuLius Victor. 

1885. Coelenterata, Echinodermata, Vermes, Arthropoda. Prodromus 
faunae Mediterraneae sive descriptio animalium Maris Mediterra- 
nei incolarum quam comparata silva rerum quatenus innotuit 
adiectis locis et nominibus vulgaribus eorumque auctoribus in 
commodum zoologorum, vol, 1, xi+-524 pp. Stuttgart. 

CuHEvrRevux, Epovarp and GuERNE, JULES DE. 

1893. Crustacés et cirrhipédes commensaux des tortues marines de la Médi- 

terranée. Comptes Rendus Acad. Sci. Paris, vol. 116, pp. 443-446. 
CHILTON, CHARLES. 

1911. The Crustacea of the Kermadec Islands. Trans. New Zealand Inst., 

vol. 438, art. 49, pp. 544-573, 4 figs. 
CHILTON, CHARLES, and BENNETT, E. W. 

1929. Contributions for a revision of the Crustacea Brachyura of New 

Zealand. ‘Trans. New Zealand Inst., vol. 59, pp. 731-778. 
Cocks, W. P. 
1849. Contributions to the fauna of Falmouth. Ann. Rep. Royal Cornwall 
Polytechnic Soc., pp. 38-102. 
CornisH, THOMAS. 
1882. Floating crab at Penzance. Zoologist, ser. 3, vol. 6, No. 63, p. 118. 
1884. Floating crabs at Penzance. Zoologist, ser. 3, vol. 8, p. 116. 
Costa, OroNnzI0 GABRIELE. 

1838-53? Crostaceied aracnedi. Fauna del Regno di Napoli ossia enumera- 
zione di tutti gli animali che abitano le diverse regioni di questo 
regno e le acque che le bagnano contenente la discrizione de nuovi 0 
poco esattamente conosciuti, 290 pp., 29 pls. 

Covucu, JonaTuon, and Bats, C. SPENCE. 

1878. Crustacea: A Cornish fauna. Journ. Roy. Inst. Cornwall, No. 19, 

pt. 2, pp. 451-522. 
Covuton, Louts. 

1907. Les crustacés du Musée d’Histoire naturelle d’Elbeuf, pt. 2: Les 
malacostracés. I. Thoracostracés (podophthalmaires). Bull. Soe. 
Etud. Sci. Nat. Elbeuf, vol. 26, pp. 119-194, 1 pl. 

CRANE, JOCELYN. 

1937. The Templeton Crocker Expedition, III: Brachygnathous crabs 
from the Gulf of California and the west coast of Lower California. 
Zoologica, New York, vol. 22, pt. 1, No. 3, pp. 47-78, 8 pls. 


94 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


Crozier, WILLIAM JoHN. 

1918. On the coloration of Planes minutus. Amer. Nat., vol. 52, No. 616, 

pp. 262-263. 
CUNNINGHAM, RoBERT OLIVER. 

1870. Notes on the Reptiles, Amphibia, Fishes, Mollusca, and Crustacea 
obtained during the voyage of H. M.S. Nassau in the years 1866-69. 
Trans. Linn. Soc. London, vol. 27, pp. 465-502, 2 pls. 

1871. Notes on the natural history of the Strait of Magellan and west coast 
of Patagonia, made during the voyage of H. M. S. Nassau in the 
years 1866, 67, 68, & 69, xvii+517 pp., 20 pls., 1 map. Edinburgh. 

CzZERNIAVSKY, VOLDEMAR. 

1884. Materialia ad zoographiam Ponticam comparatam, fasc. 2: Crustacea 
decapoda Pontica littoralia. Trav. Soc. Univ. Kharkov, vol. 18, 
suppl., 268 pp., 7 pls. 

Dana, JAMES Dwiaut: 

1851. On the classification of the Crustacea Grapsoidea. Amer. Journ. Sci. 
and Arts, vol. 12, ser. 2, pp. 283-291. 

1852a. Conspectus crustaceorum quae in orbis terrarum circumnavigatione, 
Carolo Wilkes e classe Reipublicae Faederatae duce. Proc. Acad. 
Nat. Sci. Philadelphia, vol. 5, 1850-51, pp. 247-254. 

1852b. Crustacea (pt. 1). U.S. Exploring Expedition, vol. 13, pp. i-viii, 1-685. 

1853. Crustacea (pt. 2). U.S. Exploring Expedition, vol. 14, pp. 686-1618. 

1854. On the geographical distribution of Crustacea. Amer. Journ. Sci 
and Arts, ser. 2, vol. 18, pp. 1-45, 1 map. 

1855. Crustacea. U.S. Exploring Expedition, atlas, 27 pp., 96 pls. 

De Kay, James Evswortu. 

1844. Zoology of New-York or the New-York fauna, pt. 6: Crustacea, 70 

pp, 13 pls. Albany. 
Dor ein, Franz. 

1904. Brachyura, Wiss. Ergebn. Deutsch. Tiefsee-Exped. Valdivia, vol. 6, 

xiv+314 pp., 68 figs., 58 pls. 
Dortein, Franz, and Bass, HErnricn. 

1912. Die dekapoden und stomatopoden der Hamburger Magalhaensischen 
Sammelreise 1892/93. Jahrb. Hamburg. Wiss. Anst., vol. 29, pp. 
25-44, 4 figs. 

EpmMonpson, Cuartes Howarp. 
1946. Reef and shore fauna of Hawaii. Bernice P. Bishop Museum Special 
Publ. 22, iii+381 pp., 223 figs. 
EXKMAN, SVEN. 
1935. Tiergeographie des meeres, xii+542 pp., 244 figs. Leipzig. 
FasRIcius, JOHANNES CHRISTIAN. 

1775. Systema entomologiae, sistens insectorum classes, ordines, genera, 
species, adjectis synonymis, locis, descriptionibus, observationibus, 
832 pp. Flensburg and Leipzig. 

1781. Species insectorum exhibentes eorum differentias specificas, synonyma 
auctorum, loca natalia, metamorphosin adjectis observationibus, 
descriptionibus, vol. 1, viii+552 pp. Hamburg and Kiel. 

1787. Mantissa insectorum sistens eorum species nuper detectas adiectis char- 
acteribus genericis, differentiis specificis, emendationibus, observ- 
ationibus, vol. 1, xviii+348 pp. Copenhagen. 

1793. Entomologia systematica, emendata et aucta. Classes, ordines, genera, 
species adjectis synonymis, locis, observationibus, descriptionibus, 
vol. 2, viilit+519 pp. Copenhagen. 


CRAB GENERA PLANES AND PACHYGRAPSUS—CHACE 95 


Faxon, WALTER. 

1895. Reports on an exploration off the west coasts of Mexico, Central and 
South America, and off the Galapagos Islands, in charge of Alexander 
Agassiz, by the U. 8. Fish Commission steamer, Albatross, during 
1891, Lieut.-Commander Z. L. Tanner, U. S. N., commanding, 
15: The stalk-eyed Crustacea. Mem. Mus. Comp. Zool., vol. 18, 
292 pp., 6 figs., 66 pls., 1 chart. 

FitHou, HENRI. 

1885. Catalogue des crustacés de la Nouvelle-Zélande, des Iles Auckland et 
Campbell. Recueil de mémoires, rapports et documents relatifs a 
Vobservation du passage de Vénus sur le soleil. Mission de I’Ile 
Campbell. Zoologie, vol. 3, pt. 2, No. 1, pp. 349-510, 18 pls. 
Paris. 

Fow er, Henry WEED. 

1912. The Crustacea of New Jersey. Ann. Rep. New Jersey State Mus., 

1911, pt. 2, pp. 29-650, 149 pls. 
Futton, 8S. W., pa Grant, BE. 

1906. Genans of the Victorian decapod Crustacea, pt. 1, (Brachyura). Proc. 

Roy. Soe. Victoria, new ser., vol. 19, pt. 1, art. 3, pp. 16-20. 
GipBeEs, Lewis R. 

1850. On the carcinological collections of the cabinets of natural history in 
the United States, with an enumeration of the species contained 
therein, and descriptions of new species, 37 pp. Charleston. 

GLASSELL, STEVE ANDREW. 

1934. Affinities of the brachyuran fauna of the Gulf of California. Journ. 

Washington Acad. Sci., vol. 24, No. 7, pp. 296-302. 
Goopsir, Harry D. $8. 

1845. Description of some animals found amongst the gulf-weed. Ann. Mag. 

Nat. Hist., vol. 15, No. 96, pp. 73-76, 1 pl. 
Gossk, Pottip HENRY. 

1855. A manual of marine zoology for the British Isles, xi+ 203 pp., 335 

figs. London. 
GOURRET, PAUL. 

1888. Révision des crustacés podophthalmes de Golfe de Marseille, suivie 
d’un essai de classification de la class de crustacés. Ann. Mus. 
Hist. Nat. Marseille, Zool., vol. 3, pp. 1-212, 18 pls. 

Haan, W. DE. 
1835. Crustacea. In Siebold’s ‘‘Fauna Japonica,” decas 2, pp. 25-64, 9 
pls. Leiden. 
Hae, Herpert M. 
1927. The crustaceans of South Australia, 201 pp., 202 figs. Adelaide. 
HASWELL, WILLIAM AITCHESON. 

1882. Catalogue of the Australian stalk- and sessile-eyed Crustacea, xxiv-+ 

324 pp., 8 figs., 4 pls. Sydney. 
Hay, WiLu1AM Perry, and SHorg, C, A. 

1918. The decapod crustaceans of Beaufort, N. C., and the surrounding 

region. Bull. U.S. Bur. Fish., vol. 35, pp. 371- 475, 20 figs., 15 pls. 
HEILPRIN, ANGELO. 

1889. Contributions to the natural history of the Bermuda Islands. Proc. 

Acad. Nat. Sci. Philadelphia, 1888, pp. 302-328, 3 pls. 


96 PROCEEDINGS OF THE NATIONAL MUSEUM VoL. 101 


HELLER, CAMIL. 
1863. Die Crustaceen des siidlichen Europa, xi+336 pp., 10 pls. Vienna. 
1865. Crustaceen. Reise der dsterreichischen Fregatte Novara um die Erde 
in den Jahren 1857, 1858, 1859 unter den Befehlen des Commodore 
B. von Wiillerstorf-Urbair: Zool. Theil, vol. 2, pt. 3, 280 pp., 25 pls. 
Vienna. 
HERBsT, JOHANN FRIEDRICH WILHELM. 
1783. Versuch einer Naturgeschichte der Krabben und Krebse nebst einer 
systematischen Beschreibung ihrer verschiedenen Arten, vol. 1, 
Heft 2-5, pp. 87-182, 8 pls. Berlin and Stralsund. 
Hircucock, Epwarp. 
1835. Catalogues of the animals and plants of Massachusetts, with a copious 
index, 142 pp. Ambherst. 
Hitrcucock, Haroup BRADFORD. 
1941. The coloration and color changes of the gulf-weed crab, Planes minutus. 
Biol. Bull. Woods Hole, vol. 80, No. 1, pp. 26-30. 
Hopeson, T. V. 
1896. Nautilograpsus minutus, Milne Edwards: Faunistic notes. Journ. Mar. 
Biol. Assoc. United Kingdom, new ser., vol. 4, No. 2, p. 178. 
Howe, FREELAND, JR. 
1900. Report of a dredging expedition off the southern coast of New England, 
September, 1899. Bull. U. S. Fish Comm., vol. 19, 1899, pp. 
237-240. 
HYMAN, ORREN WILLIAMS. 
1924. Studies on larvae of crabs of the family Grapsidae. Proc. U. 8. Nat. 
Mus., vol. 65, art. 10, 8 pp., 3 pls. 
JACQUINOT, Honors and Lucas, HIPPoLyTE. 
1853. Crustacés. Jn Hombron and Jacquinot, ‘‘Voyage au pole sud et dans 
Vocéanie sur les corvettes |’ Astrolabe et la Zélée’’: Zool., vol. 3, 
107 pp. Paris. 
KINGSLEY, JOHN STERLING. 
1881. Carcinological notes, No. IV: Synopsis of the Grapsidae. Proc. Acad. 
Nat. Sci. Philadelphia, 1880, pp. 187-224. 
Krauss, FERDINAND. 
1843. Die Siidafrikanischen Crustaceen, 68 pp., 4 pls. Stuttgart. 
LATREILLE, PIERRE ANDRE. 
1802-03. Histoire naturelle, générale et particuliére, des crustacés et des 
insectes, vol. 6, 391 pp., 14 pls. Paris. 
Lracu, W1Lu1AmM ELForp. 
1814. Crustaceology. Jn Brewster’s “Edinburgh Encyclopedia,” vol. 7, pp. 
383-437. 
1815. Malacostraca podophthalmata Britanniae, Nos. 18-19, pls. 9A, 24A, 
27, 34, 35, 37C, 45. London. 
Lresour, MARIE VICTORIA. 
1944, Larval crabs from Bermuda. Zoologica, New York, vol. 29, pt. 3, 
pp. 118-128, 19 figs. 
Lenz, HEINRICH. 
1901. Ergebnisse einer Reise nach dem Pacific (Schauinsland 1896-1897): 
Crustaceen. Zool. Jahrb., Abt. Syst., vol. 14, pp. 429-482, 1 pl. 
1910. Crustaceen von Madagaskar, Ostafrika und Ceylon. Jn Alfred 
Voeltzkow’s “Reise in Ostafrika in den Jahren 1903-1905 mit 
Mitteln der Hermann und Elise geb. Heckmann Wentzel-Stiftung 
ausgefiihrt,’”’ Wiss. Ergebn., vol. 2, Syst. Arb., pp. 539-576, 4 figs. 


CRAB GENERA PLANES AND PACHYGRAPSUS—CHACE 97 


Lenz, HEINRIcH, and StruncK, K. 

1914. Die Dekapoden der Deutschen Siidpolar-Expedition 1901-1903, 
I: Brachyuren und Macruren mit ausschluss der Sergestiden. 
Deutsche Siidpolar-Expedition 1901-1903, vol. 15, Zool. 7, pp. 
261-345, 5 figs., 11 pls. 

LINNAEUS, CARL. 

1747. Wistgéta-Resa, Pai Riksens Hégloflige Standers Befallning Férraittad 
air 1746, 284 pp., 5 pls. Stockholm. 

1758. Systema naturae, ed. 10, vol. 1, 824 pp. Stockholm. 

1767. Systema naturae, ed. 12, vol. 1, pt. 2, pp. 533-1327. Stockholm. 

LUEDERWALDT, HERMANN. 

1919. Lista dos crustaceos superiores (Thoracostraca) do Museu Paulista 
que foram encontrados no Estado de 8. Paulo. Rev. Mus. Paulista, 
vol. 11, pp. 429-435. 

Luxis and LE LIevre. : 
1862. Stalk-eyed crustaceans. Jn Ansted and Latham, ‘‘The Channel 
Islands,” pp. 232-234. London. 
MacLeay, WILLIAM SHARP. 
1838. Illustrations of the Annulosa of South Africa, 75 pp., 4 pls. London. 
Man, JOHANNES GOVERTUS DE. 

1879. On some new or imperfectly known podophthalmous Crustacea of the 

Leyden Museum. Notes Leyden Mus., vol. 19, pp. 53-73. 
MARCUSEN, JOHANN. 

1867. Zur Fauna des schwarzen Meeres. Vorlaufige Mittheiling. Arch. 

Naturg., vol. 1, No. 4, pp. 357-363. 
MarkKHAM, CLEMENTS ROBERT. 

1893. The journal of Christopher Columbus (during his first voyage, 1492- 
93), and documents relating to the voyages of John Cabot and 
Gaspar Corte Real, liv-+-240 pp. Hakluyt Society, London. 

Mayer, ALFRED GOLDSBOROUGH. 
1905. Sea-shore life: The invertebrates of the New York coast. New York 
Aquarium Nature Series, No. 1, 181 pp., 119 figs. 
McAnprew, RoBert. 
1860. List of the British marine invertebrate fauna, 71 pp. London. 
McIntosH, WILLIAM CARMICHAEL. 

1901. The coloration of marine animals. Ann. Mag. Nat. Hist., ser. 7, 

vol. 7, pp. 221-240. 
Miers, Epwarp J. 

1876. Catalogue of the stalk- and sessile-eyed Crustacea of New Zealand, 
xii+1386 pp., 3 pls. London. 

1886. Report on the Brachyura: Report on the Scientific Results of the 
Voyage of H. M.S. Challenger, Zoology, vol. 17, pt. 49, 1+362 pp., 
29 pls. 

Mitne-Epwarps, ALPHONSE. 

1862. Faune carcinologique. In Maillard’s ‘Notes sur l’Ile de la Réunion 
(Bourbon),”’ pp. F1-F16, 3 pls. Paris. 

1884. L’expédition du Talisman faite dans l’océan Atlantique sous les auspices 
des ministres de la marine et de l’instruction publique. Bull. 
Hebdomadaire Assoc. Sci. France, 1884, pp. 1-31. 

MitnEe-Epwarps, ALPHONSE, and Bouviger, Evgine Louvts. 

1894. Crustacés décapodes provenant des campagnes du yacht l’ Hirondelle 
(1886, 1887, 1888), pt. li Brachyures et anomures. Rés. Camp. 
Sci. Monaco, fase. 7, 112 pp., 4 figs., 11 pls. 


98 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


1899. Crustacés décapodes provenant des campagnes de 1’ Hirondelle (supplé- 
ment) et de la Princesse-Alice (1891-1897). Rés. Camp. Sci. 
Monaco, fase. 13, 106 pp., 4 pls. 

1900. Crustacés décapodes, pt. 1: Brachyures et anomures. Expéd. Sci. 
Travailleur et Talisman, 396 pp., 32 pls. Paris. 

Mitne-Epwarps, HENRI. 

1837. Histoire naturelle des crustacés, vol. 2, 532 pp. Paris. 

1852. Observations sur les affinités zoologiques et la classification naturelle 
des crustacés. Premier mémoire: Remarques sur la maniére de 
charactériser les groupes zoologiques, et sur les principaux types 
secondaires qui dérivent du type classique de l’animal crustacé. 
Ann. Sci. Nat., ser. 3, vol. 18, pp. 109-196, 9 pls. 

Mitne-Epwarps, Henri, and Lucas, H1ippouyre. 

1843. Crustacés. Jn d’Orbigny’s ‘‘Voyage dans l’Amérique Méridionale,” 

vol. 6, pt. 1, pp. 1-39, 19 pls. Paris. 
MrraNpDA ¥Y RiveRA, ALVARO DE. 

1921. Algunos crustdceos de la coleccién del Laboratorio Biolégico de Mdlaga. 

Bol. Pescas, Madrid, pp. 179-205, 3 figs. 
Monop, THODORE. 

1927. Contribution 4 la faune du Cameroun: Crustacea, IV: Decapoda (excl. 
Palaemonidae, Atyidae et Potamonidae). Faun. Colon. Frangaise, 
vol. 1, pp. 593-624, 3 figs. 

1932. Brachyura maroccana, pt. 2: Dromiidea, Oxystomata, Oxyrhyncha, 
Brachyrhyncha (excl. Pinnoteridae). Bull. Soc. Sci. Nat. Maroc, 
vol. 12, Nos. 7-8, pp. 199-220, 7 figs. 

1933. Sur quelques crustacés de |’Afrique Occidentale. (Liste des décapodes 
mauritaniens et des xanthidés ouestafricains.) Bull. Com. Etud. 
Hist. Sci. Afr. Occ. Frangaise, vol. 15, Nos. 2-8, 1982, pp. 1-93, 
26 figs. 

1939. Sur quelques crustacés de la Guadeloupe (Mission P. Allorge, 1936). 
Bull. Mus. Hist. Nat. Paris, ser. 2, vol. 11, No. 6, pp. 557-568, 11 figs. 

Morison, SamuEu E ior. 

1942. Admiral of the ocean sea: A life of Christopher Columbus, vol. 1, 

xlv-+448 pp. Boston. 
MosgELey, Henry Norvice. 

1879. Notes by a naturalist on the Challenger, being an account of various 
observations made during the voyage of H. M. S. Challenger round 
the world, xvi+620 pp., figs. London. 

MUuuer, Frirz. 

1881. Farbenwechsel bei Krabben und Garneelen. Kosmos, Leipzig, vol. 8, 

fasc. 12, pp. 472-473. 
MU.uer, Orro FREDERIK. 

1776. Zoologiae Danicae Prodromus, seu Animalium Daniae et Norvegiae 
indigenarum characteres, nominam et synonyma imprimis popula- 
rium, xxxii+282 pp. Copenhagen. 

Murray, JOHN, and Hyort, JOHAN. 
1912. Depths of the ocean, xx+821 pp., 575 figs., 9 pls., 1 map. London. 
Nicotet, HERCULE. 

1849. Crustaceos. In Gay’s “Historia Fisica y Politica de Chile,’ Zool., 

vol. 3, pp. 115-318. Paris. 
Nosiui, G1usEPPE. 

1906. Faune carcinologique de la Mer Rouge: Décapodes et Stomatopodes. 

Ann. Sci. Nat., Zool., ser. 9, vol. 4, pp. 1-347, 12 figs., 11 pls. 


CRAB GENERA PLANES AND PACHYGRAPSUS—CHACE 99 


Nosre, AuGusTo. 

1931. Crustdceos decdpodes e stomatépodes marinhos de Portugal, iv-+307 
pp., 144 figs., 2 pls. Pérto. 

1936. Fauna marinha de Portugal: IV, Crustdéceos decdpodes e stomatépodes 
marinhos de Portugal, viii+213 pp., 61 pls. Porto. 

NorMAN, ALFRED MERLE. 

1907. Notes on the Crustacea of the Channel Islands. Ann. Mag. Nat. 
Hist., ser. 7, vol. 20, pp. 356-371, 2 pls. 

~NorMAN, ALFRED MbRLE, and Brapy, GEORGE STEWARDSON. 

1909. The Crustacea of Northumberland and Durham. Trans. Nat. Hist. 
Soc. Northumberland, Durham, and Newecastle-upon-Tyne, new 
ser., vol. 3, pt. 2, 168 pp., 2 pls. 

Norman, A. M., and Scort, THomas. 
1906. The Crustacea of Devon and Cornwall, xv+232 pp., 24 pls. London. 
Nuttine, CHARLES CLEVELAND. 

1895. Narrative and preliminary report of Bahama Expedition. Bull. Lab. 

Nat. Hist. State Univ. Iowa, vol. 3, Nos. 1-2, vii+251 pp., 20 pls. 
OLIVIER, GUILLAUME ANTOINE. 

1791. Encyclopedie méthodique: Histoire naturelle: Insectes, vol. 6, 704 pp. 

Paris. 
ORTMANN, ARNOLD EDWARD. 

1893. Decapoden und schizopoden. Ergebn. Plankton-Exped., vol. 2,120pp., 
1 fig., 10 pls. 

1894. Die Decapoden-Krebse des Strassburger Museums. VIII. Theil. 
Abtheilung: Brachyura (Brachyura genuina Boas). III. Unter- 
abtheilung: Cancroidea, 2. Section: Cancrinea, 2. Gruppe: Cato- 
metopa. Zool. Jahrb., Abt. Syst., vol. 7, pp. 683-772, 1 pl. 

1899. Gliederfiissler: Arthropoda. Jn Bronn’s ‘‘Klassen und ordnungen des 
Thier-reichs,”’ vol. 5, Abt. 2, Lief. 53-56, pp. 1169-1232. Leipzig. 

OsBECcK, PETER. 

1771. A voyage to China and the East Indies, vol. 2, 152 pp. London. [Trans- 

lated by J. R. Forster.] 
PENNANT, THOMAS. 

1777. Crustacea, Mollusca, Testacea. British Zoology, vol. 4, xx+154 

pp., 93 pls. 
PERKINS, MICHAEL. 

1928. A simple key to the crabs (Brachyura) of Britain and the north-east 
Atlantic. Scottish Nat., Mar—Apr., 1928, pp. 53-59; May—June, 
1928, pp. 87-94. 

Presta, Orro. 

1912. Die Decapoden-Krebse der Adria in Bestimmungstabellen zusam- 
mengestellt. Arch. Naturg., Jahrg. 78, Abt. A, Heft 1, pp. 93-126. 

1918. Die Decapodenfauna der Adria. Versuch einer Monographie, x +500 
pp., 150 figs., 1 chart. Leipzig and Vienna. 

Pork, EvizaABEeTH C. 
1948. Hitch-hikers of the sea. Australian Mag., vol. 9, No. 9, pp. 293-297. 
PoucusEt, GrorGEs, and GUERNE, JULES DE. 

1886. Sur lValimentation des tortues marines. Comptes Rendus Acad. 

Sci. Paris, vol. 102, No. 15, pp. 877-879. 
Rankin, WALTER MEap. 

1900. The Crustacea of the Bermuda Islands, with notes on collections made 
by the New York University Expeditions in 1897 and 1898. Ann. 
New York Acad. Sci., vol. 12, No. 12, pp. 521-548, 1 pl. 


100 


RATHBUN, 


1897a. 


1897b. 


1898a. 


1898b. 


1900a. 


1900b. 


1902. 


1904. 


1905. 


1906. 


1907. 


1910. 


1914. 


1918. 


1924. 


1929; 


1933. 


PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


Mary JANE. 

A revision of the nomenclature of the Brachyura. Proc. Biol. Soc. 
Washington, vol. 11, pp. 153-167. 

List of the decapod Crustacea of Jamaica. Ann. Inst. Jamaica, vol. 
1, No. 1, 46 pp. 

The Brachyura of the biological expedition to the Florida Keys and 
the Bahamas in 1893. Bull. Lab. Nat. Hist. State Univ. Iowa, vol. 
4, pp. 250-294, 9 pls. 

The Brachyura collected by the U. 8. Fish Commission Steamer 
Albatross on the voyage from Norfolk, Virginia, to San Francisco, 
California, 1887-1888. Proc. U.S. Nat. Mus., vol. 21, pp. 567-616, 
4 pls. 

The decapod crustaceans of West Africa. Proc. U. S. Nat. Mus., 
vol. 22, pp. 271-316, 2 figs. 

Synopsis of North-American invertebrates, XI: The catometopus or . 
grapsoid crabs of North America. Amer. Nat., vol. 34, No. 403. 
pp. 583-592, 15 figs. 

Papers from the Hopkins Stanford Galapagos Expedition, 1898-1899, 
VIII: Brachyura and Macrura. Proc. Washington Acad. Sci., 
vol. 4, pp. 275-292, 4 figs., 1 pl. 

Decapod crustaceans of the northwest coast of North America. Harri- 
man Alaska Exped., vol. 10, pp. 1-190, 95 figs., 10 pls.4 

Fauna of New England, 5: List of Crustacea. Occas. Pap. Boston 
Soc. Nat. Hist., vol. 7, pp. 1-117. 

The Brachyura and Macrura of the Hawaiian Islands. Bull. U. S. 
Fish Comm., 1903, pt. 3, pp. 827-930, i-viii, 79 figs., 24 pls. 

Reports on the scientific results of the expedition to the tropical 
Pacific, in charge of Alexander Agassiz, by the U. 8. Fish Commis- 
sion Steamer Albatross. etc., IX: Reports on the scientific results 
of the expedition to the eastern tropical Pacific, in charge of Alex- 
ander Agassiz, by the U. S. Fish Commission Steamer Albatross, 
etc. X: The Brachyura. Mem. Mus. Comp. Zool., vol. 35, No. 2, 
pp. 23-74, 9 pls. 

The stalk-eyed Crustacea of Peru and the adjacent coast. Proc. 
U.S. Nat. Mus., vol. 38, pp. 531-620, 21 pls. 

New genera and species of American brachyrhynchous crabs. Proce. 
U.S. Nat. Mus., vol. 47, pp. 117-129, 5 figs., 10 pls. 

The grapsoid crabs of America. U.S. Nat. Mus. Bull. 97, xxii+461 
pp., 172 figs., 161 pls. 

Brachyuran crabs collected by the Williams Galdpagos Expedition, 
1923. Zoologica, New York, vol. 5, No. 14, pp. 153-159, 1 fig., 1 pl. 

Canadian Atlantic fauna, 10: Arthropoda; 10m: Decapoda, 38 pp., 
53 figs. St. Andrews. 

Brachyuran crabs of Porto Rico and the Virgin Islands. Sci. Surv. 
Porto Rico and Virgin Ids., New York Acad. Sci., vol. 15, pt. 1, 
pp. 1-121, 107 figs. 


RicHArpDson, L. R. 


1949. 


A guide to the brachyrhynchous crabs. Tuatara, New Zealand, 
vol. 2, No. 1, pp. 29-36, 2 pls. 


Roux, PoLypore. 


1828. 


Crustacés de la Méditerranée et de son littoral, 176 pp., 45 pls. Paris. 


CRAB GENERA PLANES AND PACHYGRAPSUS—CHACE 101 


SaKAl, TUNE. 

1934. Brachyura from the coast of Kyusyu, Japan. Sci. Rep. Tokyo Bun- 
rika Daigaku, sec. B, vol. 1, No. 25, pp. 281-330, 26 figs., 2 pls. 

1936. Crabs of Japan, 1935, 239 pp., 122 figs., 66 pls. Tokyo. 

1939. Studies on the crabs of Japan, IV: Brachygnatha, Brachyrhyncha, 
pp. 365-741, 1-23, 129 figs., 70 pls. Tokyo. 

Say, THOMAS. 

1817. An account of the Crustacea of the United States. Journ. Acad. Nat. 
Sci. Philadelphia, vol. 1, No. 6, pp. 97-102. 

1818. Observations on some of the animals described in the account of the 
Crustacea of the United States. Journ. Acad. Nat. Sci. Phila- 
delphia, vol. 1, pp. 442-444. 

Scumirt, WaLpo LASALLE. 

1921. The marine decapod Crustacea of California. Univ. California Publ. 

Zool., vol. 23, 470 pp., 165 figs., 50 pls. 
SIVERTSEN, ERLING. 

1933. The Norwegian Zoological Expedition to the Galdpagos Islands 1925, 
conducted by Alf Wollebaek, VII: Littoral Crustacea Decapoda 
from the Galdpagos Islands. Medd. Zool. Mus. Oslo, No. 38, 
23 pp., 4 pls. 

SLOANE, Hans. 

1725. A voyage to the islands of Madera, Barbados, Nieves, St. Chris- 

tophers, and Jamaica, vol. 2, xviiit499 pp., 125 pls. London. 
SMITH, SIDNEY IRVING. 

1879. The stalk-eyed crustaceans of the Atlantic coast of North America 
north of Cape Cod. Trans. Connecticut Acad. Arts and Sci., 
vol. 5, pt. 1, pp. 27-136, 5 pls. 

1880. Occasional occurrence of tropical and sub-tropical species of decapod 
Crustacea on the coast of New England. Trans. Connecticut 
Acad. Arts and Sci., vol. 4, pp. 254-267. 

1886. Report on the decapod Crustacea of the Albatross dredgings off the 
east coast of the United States during the summer and autumn of 
1884. Ann. Rep. U. 8. Fish Comm., 1885, pp. 605-705, 20 pls. 

Suiru, §. I., and Haraur, Oscar. 

1874. Report on the dredgings in the region of St. George’s Banks, in 1872. 

Trans. Connecticut Acad. Arts and Sci., vol. 3, pt. 1, pp. 1-57, 8 pls. 
STEBBING, THOMAS Roscon REDE. 

1893. A history of Crustacea. Recent Malacostraca, xvii+466 pp., 32 figs., 
19 pls. New York. 

1905. South African Crustacea, part 3: Marine Investigations in South 
Africa, vol. 4, pp. 21-123, 10 pls. 

1910. General catalogue of South African Crustacea. [Pt. 5: of South 
African Crustacea, for the Marine Investigations in South Africa.] 
Ann. South African Mus., vol. 6, pt. 4, pp. 281-593, 8 pls. 

1914a. Crustacea from the Faulkland Islands collected by Mr. Rupert 
Vallentin, F. L. 8., pt. 2. Proc. Zool. Soc. London, 1914, pp. 341- 
378, 9 pls. 

1914b. Stalk-eyed Crustacea Malacostraca of the Scottish National Antarctic 
Expedition. Trans. Roy. Soc. Edinburgh, vol. 50, pt. 2, No. 9, pp. 
253-307, 10 pls. 

STEINBECK, JOHN, and Ricketts, EpwArD FLANDERS. 
1941. Sea of Cortez, x +598 pp., 40 pls., 2 charts. New York. 


102 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 102 


Stimpson, WILLIAM. 

1858. Prodromus descriptionis animalium evertebratorum, quae in Expedi- 
tione ad Oceanum Pacificum Septentrionalem, a Republica Federata 
missa, Cadwaladaro Ringgold et Johanne Rodgers Ducibus, obser- 
vavit et descripsit, pt. 5: Crustacea Ocypodoidea. Proc. Acad. 
Nat. Sci. Philadelphia, vol. 10, pp. 93-111 [89-56]. 

1860. Notes on North American Crustacea, in the Museum of the Smith- 
sonian Institution, No. II: Ann. Lye. Nat. Hist. New York, vol. 7, 
pp. 177-246 [49-118], 2 pls. 

1907. Report on the Crustacea (Brachyura and Anomura) collected by the 
North Pacific Exploring Expedition, 1853-1856. Smithsonian 
Mise. Coll., vol. 49, pp. 1-240, 26 pls. 

Srossicu, MIcHELE. 

1880. Prospetto della fauna del mare Adriatico, pt. 3. Boll. Soc. Adriatica 
Sci. Nat. Trieste, vol. 6, pp. 178-271. 

Sumner, Francis B.; OsBurRN, RaymMonp C.; and Couz, Leon J. 

1913. A biological survey of the waters of Woods Hole and vicinity, pt. 2, 
sec. 3: A catalogue of the marine fauna. Bull. U.S. Bur. Fish., vol. 
31, pt. 2, pp. 547-794. 

TarGIoN1 TozzeTtTi, ADOLFO. 

1872. Catalogo di crostacei podottalmi brachiuri e anomouri raccolti nel 
viaggio di cireumnavigazione della Fregata italiana Magenta. Atti. 
Soc. Ital., Milan, vol. 15, pp. 1-12. 

1877. Zoologia del viaggio intorno al globo della R. Pirocorvetta Magenta 
durante gli anni 1865-68. Crostacei brachiuri e anomouri. Pub- 
blicazioni del R. Instituto di Studi Superiori pratici e di Perfezion- 
amento in Firenze, Sezione di Scienze Fisiche e Naturali, vol. 1, 
xxix-++ 257 pp., 3 figs., 13 pls. 

TrescH, JOHAN JACOB. 

1918. The Decapoda Brachyura of the Siboga Expedition, I: Hymenosomi- 
dae, Retroplumidae, Ocypodidae, Grapsidae and Gecarcinidae. 
Siboga-Exped., monogr. 39°, 148 pp., 6 pls. 

THompson, D’Arcy WENTWORTH. 

1901. A catalogue of Crustacea and of Pyenogonida contained in the Museum 

of University College, Dundee, v-+56 pp. Dundee. 
TuHompson, J. V. 

1836. Of the double metamorphosis in Macropodia phalangium, or spider- 
crab, with proofs of the larvae being zoéa in Gegarcinus hydrodromus, 
Thelphusa erythropus, Eriphia carribaea, and Grapsus pelagicus. 
Ent. Mag., vol. 3, art. 33, pp. 370-375, 6 figs. 

Urita, ToMOYE. 

1926. A check list of Brachyura found in Kagoshima Prefecture, Japan, 

iii+41 pp. Tsingtao. 
VERRILL, AppIson Emory. 

1885. Results of the explorations made by the steamer Albatross off the 
northern coast of the United States, in 1883. Ann. Rep. U. S. 
Fish. Comm., 1883, pp. 503-699 [1-197], 44 pls. 

1908. Decapod Crustacea of Bermuda I: Brachyura and Anomura, their 
distribution, variations, and habits. Trans. Connecticut Acad. 
Arts and Sci., vol. 18, pp. 299-474, 68 figs., 20 pls. 

Waacner, Morirz. 

1880. Uber die Entstehung der Arten durch Absonderung, II: Die Mimicry. 

Kosmos, Leipzig, vol. 7, Heft 2, pp. 89-99. 


CRAB GENERA PLANES AND PACHYGRAPSUS—CHACE 103 


Warp, MELBOURNE. 

1939. The Brachyura of the Second Templeton Crocker-American Museum 
Expedition to the Pacific Ocean. Amer. Mus. Nov., No. 1049, 15 
pp., 17 figs. 

WeymoutH, FRANK WALTER. 

1910. Synopsis of the true crabs (Brachyura) of Monterey Bay, California. 
Leland Stanford Junior Univ. Publ., univ. ser., No. 4, 64 pp., 9 
figs., 14 pls. 

Waite, ADAM. 

1847. List of the specimens of Crustacea in the collection of the British 
Museum, viii+143 pp. London. 

1850. List of the specimens of British animals in the collection of the British 
Museum, pt. 4: Crustacea, iv+141 pp. London. 

Youne CHARLES G. 

1900. The stalk-eyed Crustacea of British Guiana, West Indies, and 

Bermuda, xix+514 pp., figs., 7 pls. London. 
ZARIQUIEY ALVAREZ, RIcARDO. 

1946. Crustdiceos Dec4podos Mediterrdneos. Manual para la clasificacién 
de las especies que pueden capturarse en las costas mediterrdneas. 
espafiolas. Inst. Espafiol Estudios Mediterrdneos Publ. Biologia, 
Mediterranea, vol. 2, 181 pp., 174 figs., 26 pls. 


U. S. GOVERNMENT PRINTING OFFICE: 1958, 


a dian’ ae $ Ws 
ine ue ‘ : ws 2° see Mit 


{} " hageatlan i “wt ar 
bike septenetp oi AS ar # 
na 
, 


im 


@ ae me 


Loy aah 





PROCEEDINGS OF THE UNITED STATES NATIONAL MUSEUM 


issued 





SMITHSONIAN INSTITUTION 
U. S. NATIONAL MUSEUM 





Vol. 101 Washington: 1951 No. 3273 


NEW MARINE ISOPODS, CHIEFLY FROM NORTHERN 
CALIFORNIA, WITH NOTES ON RELATED FORMS 


By Rosrrt J. Menzies 


In THIS paper eight genera of marine Isopoda, including eleven 
species and one named variety, are described from the coast of north- 
ern California. Six of the genera are new to the fauna of the Pacific 
coast of North America. One genus and nine species are believed to be 
new to science. 

In treating the janirid isopods (those included by Hansen, 1916, 
in his family Parasellidae) I have followed, primarily for convenience, 
the classification given by Nordenstam, 1933. This does not mean, 
however, that I advocate the use of that classification as a final one, for 
it has too many serious drawbacks, many of which were expressed by 
both Hansen and Nordenstam. At present I am not prepared to offer 
a new Classification, to revise the old ones, or to correlate the old with 
the new, but I feel obligated to accept a reasonably recent classification 
that presumably is the best for the time being. 

Acknowledgments are due Dr. Frank A. Pitelka, Zoology Depart- 
ment, University of California, for the loan of a large collection of 
marine isopods from Monterey, Calif., made by John Davis; Dr. Mel- 
ville H. Hatch, Zoology Department, University of Washington, for 
the loan of many specimens, particularly types of species described by 
him; and Dr. John Mohr, Zoology Department, University of South- 
ern California, for checking certain references not available to me. 
Particular thanks are due Dr. Fenner A. Chace, Jr., curator of marine 
invertebrates, U. S. National Museum, for his many helpful sugges- 
tions and worth-while criticisms, the loan of important material, the 
examination of type specimens, and his generous cooperation. 
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Family ANTHURIDAE 


The family Anthuridae has been previously known from the west 
coast of North America by a single species, /danthura linearis Boone. 
Therein consider the genus Edanthura (type, /. linearis) as a synonym 
of Paranthura and FE. linearis as a nomen nudum. The genera 
Colanthura and Cyathura are apparently new to the Pacific coast fauna 
of North America. The three genera concerned differ so widely from 
one another that their identification is relatively simple, as is 
illustrated in the following key: 


KEY TO THE KNOWN NORTHERN CALIFORNIAN GENERA OF THE FAMILY 
ANTHURIDAE 
a. Free portion of maxilliped consisting of a single article; mandibular palp 
lacking ; only 6 pairs of peraeopods present___________--_-_____- Colanthura 
a’ Free portion of maxilliped consisting of 2 cr 8 articles; mandibular palp 
present; 7 pairs of peraeopods present in adults. 
bd’. Maxilliped with 2 free articles; mandibular incisor lacking chitinized 


teeth ; mouth parts adapted for piercing and sucking___--___ Paranthura 
b?. Maxilliped with 3 free articles; mandibular incisor with chitinized teeth; 
THOME ALES aC AO LEC Clase Cla yal eee Cyathura 


Genus PARANTHURA Bate and Westwoed, 1868 


In addition to the synonyms listed by Dr. Barnard in his revision of 
the family (1925, p. 152), another genus, danthura Boone, 1923 (type, 
E’. linearis Boone, 1923, nomen nudum), should be considered as a 
synonym of Paranthura. 


PARANTHURA ELEGANS, new species 
Figures 9-11 


Holotype.—Female, length 9.1 mm., width at widest part of second 
peraeon somite 0.8 mm. 

Allotype.—Male, length 9.0 mm., width 0.5 mm. 

Diagnosis —Cephalon anterolateral angles very slightly exceeding 
rostral forward extent. Eyes large, composed of about 13 ocelli. 
Endopod of uropod extending beyond telson; exopod shorter than 
telson and with a slightly sinuate posterolateral border. Tip of stylus 
of second male pleopod with four setae and marginal cylindroid lobe. 
Posterolateral pleotelson borders finely dentate. Maxilliped with two 
free articles. 

Character of body.—Length exceeding nine times the width. Dull 
yellow in color with a few scattered dark-brown chromatophores. 

Cephalon.—Rostral projection not exceeding forward extent of an- 
terolateral angles. Eyes with about 13 ocelli. Ocular lobe with 
pointed apex as seen from lateral view. 

Peraeon.—Second somite slightly longer than first and with a dorsal 
anterior depression for the reception of the posterior border of first 
somite. Third somite similar to second but shorter and wider. 
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Fourth and fifth somites similar in length, being one-fourth longer 
than third somite and having a pit located anteriorly on each side of 
dorsolateral peraeon margin. Seventh somite one-half the length of 
sixth. 





Ficure 9.—Paranthura elegans, new species: Holotype. (Magnification as indicated 
by scale.) 


Pleon.—Demarcation of somites visible in dorsal view. First four 
somites similar in length. Fifth somite three times the length of 
fourth. Sixth somite with a pronounced posterior median cleft. 
Telson elongate, with an evenly convex setiferous posterior margin and 
finely serrate posterolateral borders. 

First antenna.—Composed of eight joints. Fourth joint deeply 
immersed in distal part of third joint. 


. 
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Second antenna.—Peduncle composed of six joints the first three of ' 
which are partially fused with one another. F lagellum composed of 
a single setiferous, clavate joint bearing about three small indistinct 
joints at tip. Flagellum about one-half the length of sixth peduncular 
joint. 








Ficure 10.—Paranthura elegans, new species: a, Tip of first maxilla, female paratype; 
b, maxilla, female paratype; c, left maxilliped, female paratype; d, mandible, female para- 
type; ¢, tip of stylus of second male pleopod, paratype; f, second antenna, holotype; g, 
lower lip (?), female paratype; A, first antenna, holotype; 7, posterior tip of telson, holo- 
type; j, posterolateral border of telson, holotype; 2, terminal joint of mandibular palp, 
female paratype. (Magnification as indicated by scales: g and k same as a; c,d, f,h, and j 
same as b.) 
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Mawilliped—With two free joints, last joint tapering to a very 
narrow tip. 





Ficure 11.—Paranthura elegans, new species: a, First pleopod, holotype; }, spinelike setae 
on inner margin of basal segment of first pleopod, holotype; ¢, first peraeopod, distal 
joints, holotype; d, lateral view of cephalon, holotype; e, exopodite of uropod, dorsal 
surface; f, second peraeopod, holotype; g, first peraeopod, holotype; h, endopodite of 


uropod, dorsal surface; i, seventh peraeopod, holotype. (Magnification as indicated by 
scales: e-1 same as a; ¢ same as b.) 
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First maxilla—Outer lobe with about twelve sawlike teeth. 

Second maxilla—Coalesced with lower lip, distally setiferous. 

Mandible—Apex acute and setiferous. Palp with three joints, the 
second the longest and bearing about eight pectinate scales on inner 
border and a single seta at distal end on inner border; last joint with 
a row of 14 setae on inner border. | 

Peraeopods.—See figure 11, ¢, f, g, 2. Propodus of gnathopod with 
about 11 toothed setae on inferior margin near proximal end. 

Uropods.—Endopodite exceeding telson length. Exopodite with 
posterolateral border slightly sinuate. 

Second male pleopod.—Stylus with a setiferous cylindroid lobe near 
tip; apex with four fine setae. 

Types.—Holotype, allotype, and 2 female and 2 juvenile paratypes 
collected at the type locality, Tomales Bluff (reef), Tomales Point, 
Marin County, Calif., June 9, 1948, by R. J. Menzies; washed with 
formalin from holdfast of the alga Zaminaria. Type material has 
been deposited as follows: 

United States National Museum, holotype female, No. 87692; allo- 
type, No. 87693; 4 female and 4 juvenile paratypes, Nos. 87694-87696. 
Allan Hancock Foundation, 1 male, 2 female, and 2 juvenile paratypes. 
Pacific Marine Station, 2 male, 3 female, and 3 juvenile paratypes, 
accession Nos, 1244-1248 Arth. 

Geographical distribution California, from Marin County to San 
Diego County. 

Material examined.—Specimens were examined that had been col- 
lected from the following California localities: 

Martin County: Zomales Point, Tomales Bluff, reef, June 9, 1948 
(R. J. M.), holotype, allotype, and four paratypes; ocean side, Novem- 
ber 28, 1947 (R. J. M.), 1 juvenile; May 23, 1948 (R. J. M.), 1 female; 
bay side, November 28, 1947 (R. J. M.), 1 male, 1 female; May 23, 
1948 (R. J. M.),3 males, 3 ovigerous females, 6 juveniles. San Matso 
County: Moss Beach, December 26, 1947 (Margaret Barr), 1 female. 
Monterey County: Hopkins Marine Station, July 23, 1947 (Robert. 
W. Storer), 1 female. San Dimco County: La Jolla, Childrens Cove, 
June 9, 1947 (R. J. M.), 1 female. 

Ecology—Specimens were collected most frequently from the low- 
est exposed areas of the exposed rocky coast localities. They were 
found on the algal holdfasts of Macrocystis and Laminaria, among 
coralline algae, and on the dorsal surface of the abalone Haliotis sp. 
One specimen was found in a membranous tube attached to branchings 
of a coralline alga, Bossea sp. 

Remarks.—The description of the species Edanthura linearis Boone 
(1923, pp. 148-149) is hardly more than generic, and although it is 
easy to recognize that Hdanthura is a synonym of Paranthura it is 
impossible to distinguish the species from the known species of Par- 
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anthura. J therefore consider /danthura linearis a nomen nudum. 

Small and juvenile specimens of Paranthura elegans differ from 
adult specimens in having very small and weakly developed seventh 
peraeopods and sixth peraeopod propodal joints beset with one less 
2-pointed seta on the inferior margins. 


Genus CYATHURA Norman and Stebbing, 1886 
CYATHURA MUNDA, new species 
Ficurss 12, 13 


Holotype.—Male, length 5.2 mm., width at widest part of second 
peraeon somite 0.5 mm. 

Allotype.—Ovigerous female, length 6.0 mm., width 0.4 mm. 

Diagnosis.—Rostral projection equaling forward extent of cephalic 
anterolateral angles. Eyes small, number of ocelli not discerned. 
Uropodal endopodite not extending beyond telson posterior margin; 
exopodite posterolateral margin sinuate. Tip of stylus of male sec- 
ond pleopod simple, lacking lobes and setae. Telson posterior border 
concave, lateral borders smooth. Paired statocysts in anterior part 
of telson. Maxilliped with three free joints. 

Character of body.—Length exceeding nine times the width. Color 
white with scattered clumps of black chromatophores, color pattern 
distinctive. 

Cephalon.—Kyes small, number of ocelli not discerned. Rostral 
projection bluntly angulate, equaling the forward extent of antero- 
lateral angles. Ocular lobe in lateral view with apex anteriorly ven- 
tral to eye. 

Peraeon.—First six somites similar in length. Seventh somite 
slightly shorter than sixth. Second and third somites each with an 
anterior dorsal depression for reception of the posterior border of 
first and second somites, respectively. No keels, ridges, or pits 
evident. 

Pleon.—The segmentation of the first five somites, although visible 
laterally, is not discernible dorsally. Sixth somite with a pronounced 
dorsal medial cleft on the line which separates that somite from the 
telson. Telson dorsally slightly swollen; lateral borders smooth, pos- 
terior margin concave; paired statocysts present in anterior end. 

First antenna.—Peduncle composed of three joints. In male, 
flagellum brushlike, composed of four short setiferous joints; in fe- 
male flagellum composed of a single joint having a setiferous knob 
at tip, which perhaps represents another joint. 

Second antenna.—Peduncle composed of six segments. Flagellum 
with a single, tapering, setiferous joint, which is slightly longer than 
one-half the length of the last peduncular joint. 

Mavilliped—Composed of three wide free joints. 

First maxilla—Outer lobe with six marginal fingerlike teeth. 
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Ficure 12.—Cyathura munda, new species: a, Holotype male; J, first antenna, holotype; 
¢. tip of stylus of male second pleopod, holotype; d, first maxilla, right; ¢, first antenna, 
right, female paratype; f, lateral view of cephalon, holotype; g, maxilliped, left, female 
paratype; f/, tip of telson, holotype; 7, second antenna, holotype. (Magnification as 
indicated by scales: ¢ and i same as }; d, g, and A same as ¢.) 
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Mandible.—Left and right mandibles similar. Incisor process with 
five small teeth. A thin flange having five teeth located proximal to 
incisor. Molar process short and blunt. Palp with three joints, last 





Ficure 13.—Cyathura munda, new species: a, Uropod, dorsal view, holotype; }, right man- 
dible, paratype; c, sixth peraeopod; d, first peraeopod; e, second peraeopod. (Magnification 
as indicated in scales; c-e same as a.) 


875202—50——_2 


114 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


joint about one-fourth the length of second and longest joint. Ter- 
minal joint with two setae at apex. 

Peraecopods.—See figure 13, c-e. Gnathopod typical, bearing a 
large tooth on inferior propodal margin and seven rows of three 
setae on inner surface near anterior end of propodus; anterior carpal 
tooth as large as propodal tooth. 

Uropod.—Endopodite not exceeding telson length. Exopodite 
widened distally and having a sinuate posterolateral margin. 

Second male pleopod.—Stylus with a simple apex with no lobes or 
setae. 

Types.—Holotype, allotype, and 2 male, 3 female, and 1 juvenile 
paratypes collected at the type locality, Tomales Bluff (reef), Tomales 
Point, Marin County, Calif., June 9, 1948, by R. J. Menzies; washed 
with formalin from the holdfast of the alga Laminaria. Type ma- 
terial has been deposited as follows: 

United States National Museum, holotype male, No. 87706; allo- 
type, No. 87707; 1 male, 1 female, and 2 juvenile paratypes, Nos. 
87708-87709. Allan Hancock Foundation, 2 juvenile paratypes. 
Pacific Marine Station, 2 female paratypes, accession No. 1250 Arth. 

Geographical distribution—California, from Marin County to 
Monterey County. 

Material excamined.—Specimens were examined that had been col- 
lected from the following California localities: 

Marin County: Zomales Point, Tomales Bluff, reef, June 9, 1948 
(R. J. M.), holotype, allotype, and 6 paratypes; bay side, May 23, 
1948 (R. J. M.), 2 juveniles. Monterey County: Point Pinos, July 
3, 1947 (L. Kellen), 1 juvenile. 

Ecology.—Specimens were collected from the lowest exposed areas 
of the exposed rocky coast localities. They were found on holdfasts 
of the aleae Hgregia and Laminaria. 

Remarks.—This proposed new species differs from the known spe- 
cies of Cyathura in having small but well developed eyes, in lacking 
dorsal pits and dorsolateral keels, and in having the stylus of the 
second male pleopods simple in structure. Of the known species it 
appears to be most nearly related to Cyathura crucis Barnard. It 
differs from that species in having a more ovoid telson and a distinctly 
concave telsonic posterior border. 


Genus COLANTHURA Richardson, 1902 
COLANTHURA SQUAMOSISSIMA, new species 


Ficures 14-16 


Holotype.—Male, length 4.5 mm., width at widest part of second 
peraeon somite 0.4 mm. 
Allotype.—Ovigerous female, length 5.2 mm., width 0.5 mm. 
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Diagnosis.—Rostral process very slightly exceeding forward extent 
of anterolateral angles. Eyes large, composed of about 14 ocelli, 
Endopodite of uropod extending to or very slightly beyond telson 
tip; exopodite not so long as telson, being narrow and pointed at tip. 
Tip of stylus of male second pleopod with a simple, swollen, non- 
setiferous tip. Lateral pleotelson borders smooth; posterior border 
widely convex. Seventh peraeon somite narrower and shorter than 
first pleon somite. Seventh pair of peraeopods lacking. No stato- 
cysts observed. Maxilliped with one free joint. 


0.5 mm 





Ficure 14.—Colanthura squamosissima, new species: a, Holotype, male; b, tip of stylus of 
second male pleopod; ¢, first antenna, young male paratype; d, first maxilla, holotype; 
é, lateral view of cephalon, holotype; f, first antenna, allotype; g, maxilliped, left, holo- 
type. (Magnification as indicated by scales: d and g same as b; f same as c.) 
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Ficure 15.—Colanthura squamosissima, new species: a, First pleopod, male; b, first peraeo- 
pod, holotype; c, sixth peraeopod, holotype; d, second peraeopod, holotype; g, tip of telson, 
holotype. (Magnification as indicated by scales: b-d same as a.) 


Character of body.—Body length exceeding nine times the width. 
Body dull gray, having a heavily pigmented cephalon and longitudi- 
nal lines of black pigment on most peraeon somites. 

Cephalon.—Rostral process very slightly exceeding forward extent 
of anterolateral angle. Eyes large, longitudinally ovate, with about 
14 ocelli. Ocular lobe in lateral view with a very slightly produced 
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| blunt apex. Ventral surface of cephalon posterior to oral area cov- 
ered with conspicuous large scales. 

Peraeon.—First five somites similar in size. Sixth somite shorter 
than fifth. Seventh somite one-seventh the length of sixth somite 
and having only a crescentic dorsal area visible in dorsal view behind 
the sixth somite. Second and third somites with an anterior dorsal 
concavity for the reception of the posterior borders of the first and 
second somites respectively. 

Pleon—Demarcation of somites visible dorsally. First four so- 
mites similar, the first slightly longer than the others. Fifth somite 
about four times the length of fourth. Sixth somite firmly fused 
with telson, having a dorsal median posterior concavity indicating the 
line of fusion. Telson spatulate, apex evenly convex with a finely 
crenulate margin, lateral borders smooth. 

First antenna—Peduncle composed of four segments; fourth seg- 
ment very small, only partially separated from third. Flagellum in 
adult male composed of a large basal joint followed by a brushlike 
series of five wide joints; in juvenile male, flagellum composed of a 
single large ovoid joint; in female, flagellum consists of an elongate 
basal joint having one or two minute joints at tip. 

Second antenna.—Peduncle composed of six joints. Flagellum 
consisting of a single setiferous joint, which is about one-fourth the 
length of the sixth peduncular joint and considerably narrower than 
that joint. 

Mazxilliped—Composed of a large free joint which possibly pos- 
sesses a minute terminal joint. 

First maxilla—Outer lobe with about 12 marginal sawlike teeth. 

Mandible.—Reduced, partially fused with cephalon. Palp, lacina, 
incisor, and molar process lacking. A thin transparent knifelike lobe 
is present on Inner margin. 

Peracopods.—See figure 15, b-d. Gnathopod similar to that 
figured for Paranthura elegans except that the striated membranous 
lobe of the inferior propodal margin is lacking and the setal armature 
is different. Inferior propodal margin of second peraeopod with 
six 2-pointed setae. 

Uropod.—Endopodite scarcely exceeding telson length. Exopodite 
narrow, with posterolateral margin not sinuate, apex pointed. 

Second male pleopod.—Apex of stylus with a swollen nonsetiferous 
lobe. 

Types.—Holotype, allotype, and 6 male, 6 female, and 2 juvenile 
paratypes collected at the type locality, Tomales Bluff (bay side), 
Tomales Point, Marin County, Calif., May 23, 1948, by R. J. Menzies; 
washed with formalin from the holdfast of the alga Macrocystis. 
Type material has been deposited as follows: 
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United States National Museum, holotype male, No. 87712; allotype, 
No. 87718; 2 male and 1 female paratypes, No. 87714. Allan Hancock 
Foundation, 2 male and 2 female paratypes. Pacific Marine Station, 
2 male, 4 female, and 1 juvenile paratypes, accession No. 1243 Arth. 
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Ficure 16.—Colanthura squamosissima, new species: a, Endopodite of uropod, dorsal view, 
holotype; b, mandible, male paratype; c, exopodite of uropod, dorsal view, holotype; d, 
first antenna, holotype; ¢, second antenna, holotype. (Magnification as indicated by 
scales: c-e same as a.) 


Geographical distribution—Known only from the type locality. 

Material examined.—The above-listed types only. 

Remarks.—This proposed new species differs from the only other 
known species, Colanthura tenuis Richardson, in having a last peraeon 
somite, which is shorter than the first pleon somite and a pronounced 
pointed projection at the inner proximal angle of the propodal joint 
of the gnathopod. In C. tenuis the seventh peraeon somite is longer 
than the first pleon somite, and no projection is evident on the propodal 
joint of the gnathopod. 
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Family ASTACILLIDAE 


Only one species of this family, Astacilla californica Boone (1918, 
pp. 600-601, pl. 89, fig. 1), has been previously reported from Cali- 
fornia. Boone’s species was collected at Venice, Calif., and is based 
on a single adult female. The new species described herein was col- 
lected by Joel W. Hedgpeth, and it is with considerable pleasure that 
I name it after a man who has contributed so much to the study of 
marine science in America. The species appears to be rare, at least 
intertidally, in that a prior year of collecting failed to yield a single 
specimen. As far as I know this is the first record of an /darcturus 
species from the Northern Hemisphere. 


Genus IDARCTURUS Barnard, 1914 
IDARCTURUS HEDGPETHI, new species 


FIcurEs 17, 18 


Holotype.—Ovigerous female, length 1.4 mm., width at widest part 
of second peraeon somite 0.9 mm. 

Diagnosis —Kyes lateral and bulging. Cephalon with two large 
spines on dorsum above eyes. First peraeon somite fused with 
cephalon, line of fusion indicated dorsally by a shallow tranverse 
groove. Peraeon somites 1 to 7 with large triangulate anterolateral 
extensions, those of somites 6 and 7 appearing more lateral than 
anterolateral; somites 4 to 6 with large acute posterolateral spines; 
dorsal surface of posterior areas of somites 2 to 7 with a trans- 
verse row of four huge spines. Pleotelson composed of a single 
somite; each lateral margin with two large, angulate spines; posterior 
margin produced, apex blunt; dorsal surface near anterior end with 
two large, dorsally directed spines. Spinelike epimeral plates present 
on somites 3 and 4, those of somite 4 visible in dorsal view. 
Palp of second antenna with a 3-jointed flagellum, last joint with a 
large terminal claw. Maxilliped with two coupling hooks; palp with 
five segments. First peraeopod concealed from lateral view by lateral 
extensions of cephalon and first peraeon somite; claw lacking on distal 
joint. 

Character of body—Animal elongate, cream colored, body with 
huge spines, eyes black. 

Cephalon.—Kyes bulging laterally. Anterior border deeply con- 
cave, with a minute median projection. Dorsal surface above eyes 
with two large laterally compressed spines. Lateral extensions of 
united cephalon and first peraeon somite conceal mouth parts and first 
peraeopod from lateral view. 

Peraeon.—First somite fused with cephalon, line of fusion indi- 
cated dorsally by a shallow transverse groove, each anterolateral 
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angle with a large laterally directed spine. Second and third somites 
similar, each with triangulate anterolateral extensions and a trans- 
verse row of four large spines on dorsal surface. Fourth somite ex- 
ceeding two times the length of third, having spination of third 
somite plus a single small spine on middorsal surface at posterior 
border; epimeral spine visible in dorsal view below anterolateral 
spine. Fifth and sixth somites similar to but narrower than third 





b a é 


Ficure 17.—Idarcturus hedgpethi, new species: a, Dorsal view, holotype; b, maxilliped; ¢, 
first pleopod, magnification not known; d, right mandible; e, fifth peraeopod. (Magni- 
fication as indicated by scales.) 
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Ficure 18.—IJdarcturus hedgpethi, new species: a, Distal joints of first peraeopod; 4, first 
antenna; c, second antenna; d, distal joints of fifth peraeopod; e, distal joints (rami of 
uropod, inner surface); f, distal joints of second peraeopod. (Magnification as indicated 
by scales: a, d, and f same as e.) 


and having a posterolateral spine and a lobe above lateral (antero- 
lateral) spine in addition to the spines present on third somite. 
Seventh somite similar to sixth but lacking the lobe and posterolateral 
spine of that somite. 

875202—50 3 
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Pleon.—Composed of a single somite. Each lateral border with 
two large, posterolaterally directed, angulate, projections; posterior 
border produced, apex blunt. Two large dorsally directed spines 
present on dorsal surface near anterior end. 

First antenna.—Distal joint with few olfactory setae. 

Second antenna.—All segments lacking spines or tubercles. Flag- 
ellum with three segments, last segment with a large apical claw. 

Maxilliped—With two coupling hooks, palp with five articles. 

First maxilla—Outer lobe with 11 apical setae. Inner lobe with 
three apical setae, two of which bifurcate at tip. 

Second maxilla—Kach of the two outer lobe lappets with three 
ciliated setae at apex. Inner lobe apex with about nine small simple 
setae and two large ciliated setae, margin with three large ciliated 
setae. 

Mandible—Palp lacking. Left mandibular molar process with 
smooth, truncate cutting edge, incisor process with three teeth, lacina 
with two teeth, setal row with two setae. Right mandible incisor with 
three teeth, setal row with one large bidentate lacinoid seta and a 
smaller seta, molar process with inferior cutting edge finely serrate, 
lacina lacking. 

First peraeopod:—Contained in buccal area, probably functions as 
a maxilliped. Distal segment lacking terminal claw, propodus with 
many serrate setae on medial surface, carpus with serrate setae on 
inferior margain. 

Second to fourth peraeopods.—All similar, fourth largest ; segments 
furnished with long ciliated setae, distal joint a simple claw. 

Fifth to seventh peraeopods.—All ambulatory in structure; most 
segments with a fine pubescentlike covering of pectinate scales. 

Uropod.—Concealed ramus with two long ciliated terminal setae 
which extend posteriorly to tip of exposed ramus. 

Marsupial plates—F our pairs present; those of second pair largest. 

Pleopods.—First pleopods of female with five plumose setae at 
distal end of each distal branch. 

Types.—Holotype (U.S.N.M. No. 87477) and paratype (U.S.N.M. 
No. 87478) collected at Tomales Bluff, Tomales Point, Marin County, 
Calif., south of reef, laminarian zone, on hydroid, August 5, 1948, by 
Joel W. Hedgpeth. 

Geographical distribution—Known only from the type locality. 

Material examined.—Holotype and 1 female paratype. 

Remarks.—This species differs from /darcturus platysoma, Barnard, 
the genotype of 7darcturus, in having large body spines, which the 
genotype lacks. 
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Family PARASELLIDAE 
Group JANIRINI Hansen, 1916 


The group Ianirini is represented in northern California by a num- 
ber of genera. This report includes only the species belonging to a 
new genus Janiralata, although remarks are necessary concerning cer- 
tain related genera. 

Many of the northern California representatives of the group Iani- 
rini were previously placed in the genus /olella Richardson. Al|- 
though I consider Joled/a’ a valid genus, so far as I know it is not 
represented on the Pacific coast of North America. The records of 
species of Janira (auct. Janira) from the Pacific coast of North 
America and Canada are also subject to question. The species re- 
corded as Janira occidentalis Walker by Richardson (1905b, p. 472 
and synonyms), Stafford (19138, pp. 1838-185), and Hatch (1947, p. 
172) belong in the new genus described in this paper. The speci- 
mens reported by Hatch (1947, p. 171) as the European species Janira 
maculosa Leach have been personally examined and in my opinion 
belong in the genus Janiropsis G. O. Sars. The same is probably true 
of specimens reported by Fee (1926, p. 21) as Janira maculosa Leach, 
although I have not seen Fee’s specimens. As yet I have seen no 
representatives of the genera Jolella or Janira, and I consider the 
Pacific coast species referred to those genera, by earlier writers, as be- 
longing in the genus Janiralata. 

Owing to the inadequacies of the descriptions of many of the de- 
scribed species it has naturally been impossible for me to assign with 
certainly all the species herein referred to Janiralata. Certain spe- 
cies have doubtfully been placed in Janiralata because they seem to 
fit the diagnosis of that genus better than that of any other genus 
with which I am acquainted. 

A key to the species here assigned to Janiralata appears on pp. 
137-138. 


JANIRALATA, new genus 


Genotype.—J aniralata davisi, new species. 

Generic diagnosis ——Janiridae in which the first, second, and third 
segments of the maxilliped palp are as wide as the endognath. Max- 
illiped with two or three coupling hooks. Dorsal surface of body 
lacking lobes or spinelike lobes. Epimera? distinct on somites 2-7 
and visible in dorsal view. Eyes present, dorsal but near lateral 
margins. Second antenna with a conspicuous antennal scale. First 
male pleopods with tips laterally expanded as in Janiropsis, but 


1See “Remarks Concerning Hansen’s Concept of Janira Leach” on p. 138 of this paper. 
* Those of first peraeon somite frequently indistinct. 
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bearing a setiferous projection on distal margin near medial border 
of each sympodite. Second male pleopod with a styliform proximal 
endopodite branch and a lamellar, somewhat rectangular, exopodite 
whose caudal end is blunt and setiferous. Uropods 2-branched, ex- 
ceeding one-half the pleotelson length; inner branch as long as or 
longer than the outer branch. Female operculum widely ovate, with 
a small median concavity on posterior border. Mandibular molar 
process with an expanded, truncated, toothed, setiferous tip; palp 
3-jointed and bearing on distal third of second joint along medial 
margin two large denticulate setae and a diagonal row of similar 
but smaller setae on outer surface; last mandibular palp segment 
very much twisted at tip. Inferior border of proximal third of first 
peraeopod propodus with a number of subequal serrations. Carpal 
joint of first peraeopod swollen and beset with many 2-pointed setae 
on inferior margin; dactylus with two claws. Dactyls of other perae- 
opods with three claws. Pleon composed of a short anterior segment 
and a wide shieldlike pleotelson. 

This genus appears to be intermediate between Jolella and 
Laniropsis. It resembles Janiropsis in having dorsally visible epi- 
meral plates on peraeon somites 2-7. It resembles Jolel/a in that 
most of the species have the lateral peraeon margins produced into 
lappets. It differs from both genera in having a series of serrations 
on the inferior border of the proximal third of the propodus of the 
first peraeopod and in having a row of small denticulate setae between 
two large setae on the distal third of the second joint of the mandibular 
palp. 

The generic characteristics given in the above generic diagnosis are 
omitted from the specific descriptions given for the new species de- 
scribed in this paper. 


JANIRALATA DAVISI, new species 


Figures 19, 20 


Holotype.—Male, length 3.5 mm., width at widest part of second 
peraeon somite 2.0 mm. 

Allotype.—Length 4.7 mm., width 2.4 mm. 

Diagnosis —Cephalon anterior border with a very short triangulate 
median lobe and two triangulate anterolateral expansions. Eyes dor- 
sal, separated from lateral border a distance equal to their widths. 
Lobate lateral extensions of the first three peraeon somites separated 
from one another by a narrow V-shaped slit. Pleotelson posterior 
margin with rounded posterolateral areas and a short, rounded median 
lobe. Lateral areas of head and body setiferous. Maxilliped with 
three coupling hooks. First male pleopods with acute laterally ex- 
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panded tips; distal margins very slightly irregular except for the 
elevations that characterize the first male pleopods of species belong- 


ing to the genus. 





Ficure 19.—Janiralata davisi, new species: a, Holotype, dorsal view; b, second antenna, 
paratype; c, seventh peraeopod, left, holotype; d, first peraeopod, left, holotype; ¢, prox- 
imal third of propodal inferior margin, first peraeopod, holotype; f, mandible, left, para- 
type; g, setae of lateral border of cephalon, holotype; A, right maxilliped, holotype. 
(Magnification as indicated by scales: c and d same as b; h same as f.) 
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Character of body—Lateral border of cephalon and body with a 
fringe of 2-pointed setae. Animal wide and flattened, having nu- 
merous, scattered, black chromatophores. 


= 





Ficure 20.—Janiralata davisi, new species: a, Left uropod, holotype; 2, inner view of 
right second male pleopod, paratype; c, right third pleopod, paratype male; d, right fifth 
pleopod, paratype male; ¢, female operaculum, allotype; f, pleotelson right border, holo- 
type; g, first pleopods, paratype male; A, outer view of right second male pleopod, para- 
type; 1, right fourth pleopod, paratype male; j, first antenna, holotype; &, right lateral 
border, ventral view of holotype, stippled areas of epimera visible in dorsal view. (Mag- 
nification as indicated by scales: b-d and f-j same as a; k same as ¢.) 
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Cephalon—Wider than long, anteriorly with a very short triangu- 
late median lobe and two triangulate anterolateral expansions. Eyes 
dorsal, separated from lateral border a distance equal to their widths. 

Peraeon.—Anterior border of first somite slightly concave. Lat- 
eral portions of first, second, and third somites directed slightly ante- 
riorly, the fourth laterally, fifth to seventh slightly posteriorly. First 
to third somites of similar length, fourth shortest, fifth to seventh 
longest. Lateral border of first somite bilobate, anterior lobe pointed ; 
posterior lobe laterally truncate and is twice the length of anterior 
lobe. Lateral borders of second and third somites bilobate, lobes 
with truncate lateral borders. Anterior lateral lobe of first three 
somites separated from posterior lobe by a narrow V-shaped slit. 
Lateral border of fourth somite unilobate, lobe with truncate lateral 
border. Lateral borders of fifth to seventh somites similar, all hav- 
ing slightly convex lateral borders. Epimera visible in dorsal view 
between lobes of somites 2 and 3 and posterior and medial to the lateral 
expansions of somites 4 to 7. Dorsolateral surfaces of peraeon with 
very few setae. 

Pleon.—Posterolateral pleotelson borders lacking sharp angles; 
posterior margin with a small median lobe. Lateral pleotelson border 
with numerous large, 2-pointed setae; posterior margin with scattered 
setae. Pleotelson dorsal surface with few setae. 

First antenna.—Located on each side of rostral projection, composed 
of a 4-segmented peduncle and a flagellum having 11 segments. First 
peduncle article two times the length and width of second, third 
article narrower and only slightly shorter than second, fourth article 
about one-half the length of third. Last ten flagellar segments each 
with a long ribbonlike sensory filament on ventromedial border. 

Second antenna—About as long as body. Peduncle having six 
segments; first two segments subequal in length, third as long as both 
prior segments and bearing a large setiferous scale on lateral margin, 
fourth segment about one-half the length of third, fifth and sixth seg- 
ments subequal in length, each exceeding about two times the length 
of third segment. Flagellum about twice the length of peduncle and 
composed of about 54 segments. 

Mazxilliped—With three coupling hooks. 

First mavilla—vVery similar to that figured for Janiralata rajata 
(see fig. 22, €). 

Second mawilla—Each of the two outer lobe lappets with four 
denticulate apical setae. Inner lobe with about ten large setae and 
many fine setae on margin and apex. 

Mandible—Left mandible with incisive part having five teeth; 
lacina with four teeth; setal row with one seta at base of lacina and a 
row of six setae proximal to the solitary one; molar process with ex- 
panded, denticulate tip bearing six narrow setae; palp composed of 
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three articles, the second of which is the longest. Distal third of 
inner margin of second palp article with two long denticulate setae 
between which is an oblique row of three similar but smaller setae. 
Left mandible similar to right except that it lacks a lacina and bears 
11 setae in setal row. 

First peraeopod.—Propodus with a row of about 9 subequal ser- 
rations on proximal third of inferior margin. Carpus expanded, 
bearing 15 2-pointed setae along inferior margin. 

Other peraeopods.—tIn general structure similar to first peraeopods 
except that the carpal segment is not expanded. 

Uropods.—Not exceeding pleotelson length; each composed of a 
peduncle and two branches. Peduncular segment widest at distal end, 
branches subequal in length. In allotype the peduncular segment is 
about as long as inner branch and is more setose than that figured for 
holotype. 

Pleopods.—First male pleopods with lateral distal angles acute, 
distal margins very slightly irregular save for the setiferous elevations 
that characterize species of this genus. Second male pleopod with 
outer branch somewhat rectangular, having a truncate, setiferous dis- 
tal margin; inner branches with a curved, styliform proximal branch 
extending beyond the tip of outer branch and located midway between 
distal and proximal margins and a short thick distal branch articulat- 
ing slightly proximal to the mediodistal angle of outer plate. Third 
male pleopod with a narrow 2-jointed exopodite, distal joint bearing 
six plumose setae; endopodite roughly rectangular, with three plumose 
setae on distal margin. Fourth male pleopod with fleshy single- 
jointed branches that lack setae. 

Types.—Holotype, allotype, and 1 male and 5 female (1 ovigerous) 
paratypes collected at the type locality, Carmel Cove, Monterey 
County, Calif., July 6, 1947, by John Davis; specimens found on 
undersurface of submerged rock in zone 4 of the intertidal.s Type 
material deposited as follows: 

United States National Museum, holotype, No. 87479; allotype, No. 
87480; 1 male and 2 female paratypes, No. 87481. Allan Hancock 
Foundation, 1 female paratype. Pacific Marine Station, 2 female 
paratypes, accession No. 1218 Arth. 


JANIRALATA RAJATA, new species 
FieuREs 21, 22 
Holotype.—Male, length 4.0 mm., width at widest part of second 


peraeon somite 1.0 mm. 
Diagnosis —Cephalon with an exceedingly short, evenly rounded 


3 Specimens donated to writer by Dr. Frank A. Pitelka, Zoology Department, University 
of California. 
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rostrum; anterolateral border evenly rounded, with two setae. Eyes 
large, almost touching lateral margins. Lateral lobate extensions of 
second and third peraeon somites separated from one another by a 
distance exceeding three times the length of largest lobe. Pleotelson 
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Ficure 21.—Janiralata rajata, new species, holotype male: a, Third pleopod, left; b, second 
pleopod, left; c, second maxilla, right; d, sixth peraeopod, right; e, uropod, right; f, first 
antenna, right; g, holotype. (Magnification as indicated by scales: b same as a; € and f 
same as d.) 
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with posterolateral areas evenly rounded; posterior margin with a 
slight median convexity. Lateral cephalon areas each with a single 
seta; body and pleotelson with few setae on lateral borders. Lateral 
tip of each first male pleopod twisted to form a groove. 





Ficure 22.—Janiralata rajata, new species; holotype male: a, First pleopod, inner surface; 
b, first peraeopod, right; c, mandible, right; d, maxilliped, right; ¢, first maxilla, right. 
(Magnification as indicated by scales: b-d same as a.) 
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Character of body.—Body elongate, narrow, and flattened. Lateral 
borders of cephalon and body with few setae. White in color, no 
black chromatophores evident. Lateral peraeon areas not expanded 
into conspicuous lappets. 

Cephalon.—About as long as wide. Frontal margin with a very 
slight median lobe; anterolateral angulate expansions lacking. Eyes 
very large, situated close to the lateral margins. A single large seta 
on lateral border opposite each eye. 

Peraecon.—First somite with anterior border slightly concave. Lat- 
eral portions of first to third somites directed slightly anteriorly, 
fourth laterally, fifth to seventh slightly posteriorly. First somite 
longer than second, second equals length of third, fourth shortest, fifth 
slightly longer than fourth, sixth longer than fifth, seventh longer 
than sixth, being about twice the length of the fourth somite. Lat- 
eral borders first to third somites bilobed. Lateral border of fourth 
somite with a pronounced anterior lobe and a very weak posterior 
lobe. Lateral border of fifth to seventh somites expanded, slightly 
convex, lacking a pronounced posterolateral angle. Lateral lobate 
extensions of second and third peraeon somites separated from one 
another by a distance exceeding three times the length of largest 
lobe. Epimera bilobed and setiferous, visible in dorsal view on all 
peraeon somites. 

Pleon.—Pleotelson slightly longer than wide. Lateral borders with 
few setae; median lobe of posterior margin small. Posterolateral 
areas evenly rounded, no evident angles formed. Dorsal surface with- 
out conspicuous setae. 

First antenna.—Similar to that of Janiralata davisi (compare figs. 
20, j, and 21, 7) but having narrower peduncular joints. Flagellum 
composed of 13 joints. First and second peduncular joints with 
ciliated setae. 

Second antenna.—Peduncule similar to that figured for J. davisi 
(see fig. 19, b), flagellum missing. 

Maxilliped—With three coupling hooks. 

First maxilla——Outer lobe with 12 denticulate setae. Inner lobe 
with three large setae and some narrow marginal setae. 

Second maxilla—Kach of the two outer lobe lappets with four 
apical denticulate setae and a medial row of conspicuous pectinate 
scales. Inner lobe with seven large setae and a few smaller setae. 

Mandible.—Left mandible incisor process with five teeth, lacina 
with four teeth, setal row with six setae, second joint of palp with four 
smali denticulate setae in an oblique row between two larger marginal 
setae. Right mandible lacks lacina; has nine setae in setal row. 

First peraeopod.—Similar to that figured for J. davist (compare 
figs. 19, d, and 22, 6) except that the carpal inferior margin has 26 
2-pointed setae. 
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Uropods.—Greatly exceed pleotelson length. 

Pleopods.—tLateral tip of each first male pleopod twisted to form 
a groove. Second and third male pleopods very similar to those figured 
for J. davis? (compare figs. 20, h, ec, with 21, b, a). 

Type.—Holotype male (U.S. N. M. No. 45646) collected at Monte- 
rey Bay, Calif., date not given on label, by Harold Heath, from Raja 
binoculata egg, 20 fathoms. 

Geographical distribution—Known only from the type locality. 

Remarks.—This specimen was identified by Dr. Harriet Richard- 
son Searle as Janiropsis californica and was sent to me by Dr. Fenner 
A. Chace, Jr., curator of marine invertebrates, U. S. National Museum, 
as an example of that species. In my opinion this specimen could not 
possibly represent Janéropsis californica, inasmuch as the description 
applicable to this specimen differs much too greatly from the descrip- 
tion of Janiropsis californica Richardson (Richardson, 1905b, p. 455, 
figs. 507-508). The types of J. californica are not to be found at the 
U. S. National Museum, according to Dr. Chace. There are some 
specimens in the Pacific Marine Station Museum collections that agree 
in most essential respects with the description and figures of J. cali- 
fornica as given by Dr. Richardson (op. cit.). The specimens were 
collected as ectocommensals from the isopod Sphaeroma pentodon 
Richardson and possibly belong in the genus Jais; however, I cannot 
agree with Dr. Th. Monod’s supposition (Nordenstam, 1933, p. 179) 
that Janiropsis californica is a synonym of Jais pubescens (Dana). 


JANIRALATA SOLASTERI (Hatch) 
FIGURES 23, e, f; 24 


Janira solasteri HatcH, 1947, p. 172, pl. 14, figs. 158-160. 

Diagnosis.—Cephalon with an elongate, pointed rostrum; antero- 
lateral borders each with a wide angulate projection. Eyes dorsal, 
situated a considerable distance away from the lateral borders of 
cephalon. Lateral lobate extensions of second and third peraeon 
somites separated from one another a distance exceeding twice the 
length of anterior lobe. Pleotelson with angulate, medially recurved 
posterolateral projections and a medially unilobate posterior margin 
that does not extend posteriorly beyond the limits of the posterolateral 
angles. Structure of male first pleopod not known. 


SUPPLEMENTARY DESCRIPTIVE NOTES 


Cephalon.—Wider than long, with a prominent pointed rostrum, 
two mediolateral lobes, and a setiferous angulate anterolateral exten- 
sion on each side of cephalon. Eyes dorsal, bulging, located a con- 
siderable distance from lateral margins 

Peraeon.—Similar to that figured for J. occidentalis (compare figs. 
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23, a, and 24, a), except that the epimeral lobe of the first somite is not 


visible in dorsal view between the lateral lobate extensions of that 
somite. 





Ficure 23.—a-d, Janiralata occidentalis (Walker): a, Ovigerous female hypotype; 5, oper- 
culum, female hypotype; c, distal joints of first peraeopod, female hypotype; d, second 
joint of mandibular palp of right mandible, female hypotype. ¢, f, Janiralata solastert 


(Hatch), female paratype: ¢, operculum; f, distal joints of first peraeopod. (Magnifica- 
tion as indicated by scales.) 
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Pleotelson.—Similar to that figured for J. occidentalis (compare 
figs. 23, a, and 24, a), except that the posterolateral spinelike projec- 
tions are more pronounced and exceed very slightly the posterior ex- 


Imm 





Ficure 24.—Janiralata solasteri (Hatch): a, Female paratype; }, left first antenna, female 
paratype; c, second joint of mandibular palp of right mandible, female paratype. (Mag- 
nification as indicated by scales.) 


nd 
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tent of the median lobe of the posterior margin and that the posterior 
margin has concave lateral areas and a single convex median lobe. 

First antenna—Similar to that of J. davisi (compare figs. 19, b, and 
24, b). 

Mazilliped—With two coupling hooks. 

Mazillae——Similar to those figured for J. rajata (see figs. 21, ¢, 
and 22, e). 

Mandible—In general as that figured for genotype. Right man- 
dible with incisor process having five teeth, setal row with ten setae, 
molar process with numerous setae along denticulate inferior margin 
and a large tooth; palp 3-jointed, second joint as shown in figure 24, ec. 
Left mandible differs from right in having seven setae in setal row and 
a 4-toothed lacina. 

Pleopods.—The male first pleopods have not as yet been described or 
figured. The specimens I have seen were all females. 

Measurements.—Figured female paratype, length 4.9 mm., width at 
widest part of second peraeon somite 2.0 mm. 

Type locality—Hood Canal, Wash. 

Geographical distribution —Pacific coast of North America from 
Alaska to Washington. 

Material examined.zA—AuasKA : Dall Island, Cape Mazon, September 
4, 1934, 70 meters, 1 female. British Corumpia: Langara Island, 
Egeria Bay, September 3, 1934, 50-90 meters, 1 female. WaAsHINGTON: 
Cypress Island, August 7, 1940, 30 fathoms, 1 female; Hood Canal, 
July 26, 1940 (T. Kincaid), 10 females; Waldron Island, August 6, 
1940, 40 fathoms (M. H. Hatch), 1 female. 

Remarks.—The original figure of the cephalon of J. solasteri (Hatch, 
1947, fig. 160) is, I believe, misleading in that the anterolateral lappets 
of the cephalon, a conspicuous feature of this species, appear to be 
bent downward and inward to give a most unusual appearance to the 
cephalon. All the paratypes of this species that I examined had 
cephalons similar to that shown in figure 24, a. In one specimen the 
rostral process was bent considerably downward; however, it was 
apparent that this was accomplished by some external force and was 
not a natural condition. 


JANIRALATA OCCIDENTALIS (Walker) 
Figures 23, a—d 


Janira occidentalis WALKER, 1898, pp. 280-281, pl. 15, figs. 7-10.—RicHaRpDsoN, 
1899a, p. 859 ; 1899b, p. 826; 1900, p. 300 ; 1904a, p. 224; 1904b, p. 667 ; 1905, pp. 
472-473, figs. 526-528.—Starrorp, 1913, pp. 183-185, fig. 7—HarcH, 1947, 
p. 172, pl. 111, figs. 35-36. 


‘Paratype females kindly lent to the writer by Dr. Melville H. Hatch, Zoology Depart 
ment, University of Washington, Seattle, Wash. 
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Diagnosis—Cephalon anteriorly with a very short triangulate me- 
dian projection and an angulate expansion at each anterolateral angle. 
Eyes dorsal, separated from lateral border by a distance equal to the 
width of one eye. Lobate lateral expansions of second and third 
peraeon somites separated from one another by a distance exceeding 
two times the length of anterior lobe. Pleotelson with spinelike, me- 
dially recurved, posterolateral projections and a slightly trilobate pos- 
terior margin whose medial lobe extends posteriorly beyond the 
posterior extent of the posterolateral angles. Body and pleotelson 
lateral areas setiferous. Male first pleopod structure not known. 


SUPPLEMENTARY DESCRIPTIVE NOTES 


Cephalon.—Wider than long, anteriorly with a small triangulate 
median lobe, two wide mediolateral lobes and an angulate setiferous 
projection at each anterolateral border. Eyes dorsal, bulging, located 
a distance equal to the width of an eye from lateral bee der. 

Peraeon.—First somite with a trilobate lateral border, the medial 
and perhaps the anterior lobes representing epimeral lobes. Lateral 
borders of sixth and seventh somites with a small posteromedial lobe. 
Epimera bilobed, anterior lobe the larger. 

Pleotelson.—Pleotelson with a medially recurved spinelike projec- 
tion at each posterolateral angle; posterior margin trilobate, median 
lobe exceeding the posterior extent of posterolateral angles. Lateral 
borders setiferous. 

Mazxilliped.—With three coupling hooks. 

Mandible.—Right mandible with incisor process having 5 teeth, 
setal row with 15 setae, molar process with 10 setae along dentic- 
ulate inferior margin and a large tooth; palp 3-jointed, second joint 
as shown in figure 23, d. Left mandible differing from right in 
having a 4-toothed lacina and nine setae in setal row. 

Peraeopods.—First peraeopod propodus with a row of 15 serrations 
on inferior proximal margin; carpus expanded, with eighteen 2- 
pointed setae along inferior margin. 

Uropods.—As iece as pleotelson, inner branch slightly longer than | | 
outer branch. | 

Pleopods.—The male first pleopods have not as yet been described. | 
or figured. The specimens I have seen were females. 

Measurements.—Figured ovigerous female hypotype, length 5. 4 
mm., width at widest part of second peraeon somite 2.1 mm. 

Pe locality.— Puget Sound, Wash. 

Geographical distribution.—Pacific coast of North America, from 
Turn Rock, Turn Island, San Juan County, Wash., to Laguna Beach, , 
Orange Gonna Calif. 
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Material examined.—Wasuineron *: San Juan County, Turn Rock, 
Turn Island, July 4 and 7, 1940, under rock at low tide (F. A. Pitelka), 
9 females, one ovigerous. CALIFORNIA 6: Monterey County, Point 
Pinos, July 4, 1947, under submerged rock (John Davis), 1 ovigerous 
female. 


OTHER SPECIES ASSIGNED TO JANIRALATA 


In addition to the species already discussed, several others appeal 
from their descriptions also to belong in the genus Janiralata. ‘The 
species for which the generic assignments are fairly certain are Jolella 
alascensis Benedict, 1905 (Richardson, 1905b, p. 464), Tole holmes? 
Richardson, 1905 (as Jolella in Richardson, 1905b, p. 465) and 
Jolella sarsi Richardson, 1905b, p. 467. The following species I 
doubtfully refer to Janiralata: Lanthe erostrata Richardson, 1899 (as 
Tolella erostrata in Richardson, 1905b, p. 465), lanthe triangulata 
Richardson, 1899 (as Zolel/a in Richardson 1905b, p. 462), and Janira 
soldatovi Gurjanova, 1938, pp. 81-82, 90. 

In my opinion, Vanhéffen’s placement of the species alascensis, 
triangulata, erostrata, holmesi, and sarsi in Beddard’s genus Janthop- 
sis is less warranted than the placement, by other authors, of those 
species in Janira or even in Jolella. Tolella (=Ianthe) and Janira 
both differ from Janthopsis, as Beddard points out (Beddard, 1886, 
pp. 14-15), in having uropodal branches subequal in length to each 
other and to the basal or peduncular joint. In / anthopsis the basal 
joint exceeds twice the length of the longest uropodal branch. The 
male first pleopods appear, from the figures I have seen, to differ 
considerably from those figured for J anthopsis (Beddard, 1886, pl. 5, 
figs. 6, 7). Further differences do exist (see Nordenstam, 1953, pp. 
180-183) ; however, it seems unnecessary to enumerate them here. 


A KEY TO THE SPECIES OF JANIRALATA 


a‘. Pleotelson with distinct medially recurved, spinelike posterolateral angles. 
b+. Cephalon lateral margin with a deep incision___ triangulata (Richardson) 
b?. Cephalon lateral margin entire. 


c@. Cephalon anterolateral angles bifurcating_____-_ holmesi (Richardson) 
c?. Cephalon anterolateral areas blunt or angulate, not bifurcating. 
ad‘. Cephalon anterolateral areas blunt_------------ sarsi (Richardson) 


d?. Cephalon anterolateral areas angulate. 
e’. Cephalon with an elongate pointed rostral projection; spinelike 
posterolateral angles of pleotelson slightly exceeding the posterior 
extent of medial posterior pleotelson lobe---—-- solasteri (Hatch) 





5 Specimens lent to writer by Dr. Melville H. Hatch, Zoology Department, University of 
Washington, Seattle, Wash. 

6 Specimen lent to writer by Dr. Frank A. Pitelka, Zoology Department, University of 
California. 
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e*. Cephalon with a short triangulate rostrum; spinelike posterolateral 
angles of pleotelson not exceeding the posterior extent of medial 
posterior pleotelson lobe____-______-______ occidentalis (Walker) 

a”. Pleotelson posterolateral areas evenly curved, lacking distinct angles or 
spinelike processes. 
b*. Cephalon lacking expanded anterolateral angles__--__ rajata, new species 
b?. Cephalon with expanded anterolateral angles. 
c*. Cephalon rostral projection exceeding the anterior extent of antero- 
lateral angless= =e ses ee ee alascensis (Benedict) 
c*. Cephalon with or without a small rostral projection which, if present, 
does not exceed the anterior extent of anterolateral angles. 
d’*. Posterior pleotelson border consisting of three equally produced 
prominent lobes. 
e*. Dorsal surface of pleotelson with a row of setae above insertion of 


each’ uropod) OS 08 i oi) aaa be se soldatovi (Gurjanova) 
e*. Dorsal surface of pleotelson lacking a row of setae above insertion 
ofeach ropod=—-2 2 ea eee erostrata (Richardson) 


ad’. Posterior pleotelson border with a single median lobe. 
davisi, new species 


REMARKS CONCERNING HANSEN’S CONCEPT OF JANIRA LEACH 


Hansen (1916, p. 21) canceled Zolella Richardson, 1905 (also known 
as Ianthe, Tole, and Jole) simply by considering the genotype of 
Iolella, Ianthe speciosa Bovallius, a synonym of Janira spinsosa 
Harger. Whether he was justified in this decision remains proble- 
matical. Richardson (1905b, p. 460) did not agree with Hansen in 
this respect and was severely criticized by Hansen (1916, p. 22) for 
this view. Hansen wrote, “But as she [Richardson] had not seen any 
specimen refered to /. speciosa and not any further material, the state- 
ment, ‘I find it [7. speciosa] distinct from J. spinosa’, is of no value.” 

Since specimens, in particular the types, of neither species are 
available to me, I am unable to resolve this dispute. Assuming for 
the present that Richardson was correct and Hansen incorrect, then 
one must determine whether Jo/el/a has any morphological character- 
istics that separate it from Janira (auct. Janira). Hansen did not 
believe so and writes, “Jo/el/a Richardson with its synonyms . . . can 
not be separated from Janira in any natural way.” In that respect 
I cannot agree with Hansen, and I feel that I can substantiate my 
belief, in part at least, with Hansen’s own statements. Since Hansen 
considered Janthe speciosa Bovallius (the genotype of Jolella) a 
synonym of Janira spinosa Harger any generic remarks he would 
have concerning J. spinosa probably also apply to J. speciosa. He 
writes of J. spinosa Harger, “Epimeral processes are completely 


7If this is an error (Gurjanova, 1933, p. 90, English translation), as it might possibly 
be, then I should, with little hesitation, consider J. soldatovi a synonym of J. erostrata. 
In J. erostrata and the other species of this genus the ventral surface of the pleotelson 
does have a row of setae anterior to the insertion of each uropod; however, Gurjanova 
definitely states that two rows of setae (=spines) are present on the dorsal pleotelson 
surface in J. soldatovi. 
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wanting at the lateral lappets of the three anterior thoracic segments 

. »’ and of Lantra maculosa Leach, the genotype of /anira, he writes, 
“Epimeral plates developed at all thoracic segments.” Such differ- 
ences, in my opinion, certainly separate the two genera and in a 
very natural way, especially when they are reinforced by other 
morphological evidence. The male first pleopods of Jolella lacinata 
(G. O. Sars) differ considerably from those of Janiva maculosa Leach. 
Since the structure of the male first pleopods of Jolella spinosa 
(Harger) and J. speciosa Bovallius is not known, I cannot be certain 
that they are structurally similar to those of Jolella lacinata; however, 
the probability is good that they are similar. J. maculosa and its 
related species /. alta and J. tricornis lack elongate, pointed, postero- 
lateral telsonic lappets, with structures as well developed on Jolella 
speciosa, I. spinosa, and I. lacinata. I believe that here, then, are 
other structural features separating the two groups of species. The 
total of the differences, in my opinion, makes it necessary that the 
groups of species as typified by Janira maculosa, on the one hand, 
and Jolella speciosa, on the other hand, be generically separated from 
one another. The other problem exists, however ; if Jolella speciosa is 
a synonym of Jolella spinosa, as Hansen asserts, then a genotype should 
be selected for the species resembling /. speciosa. Since I cannot at 
present settle the question with certainty, I arbitrarily accept Richard- 
son’s statement that the species in question are distinct from one 
another. Such an acceptance, with due regard to Dr. Hansen, does, 
of course, permit less change in the existing nomenclature and for 
that reason appears to be the more desirable alternative. 


Group MUNNINI Hansen, 1916 


Subgroup PLEUROGONIINI® Nordenstam, 1933 
Genus PLEUROGONIUM G. O. Sars 


PLEUROGONIUM CALIFORNIENSE, new species 


FIGURES 25, 26 


Holotype——Male, length 1.25 mm., width at widest part of second 
peraeon somite 0.8 mm. 

Allotype——Length 1.1 mm., width 0.6 mm. 

Diagnosis.—First peraeon somite exceeding twice the length of sec- 
ond, posterolateral edges evenly curved, lacking spines; anterolateral 
angles each with a large anterolaterally directed spine. Epimeral 
spines of second to sixth somites located at posterior angle of the 
epimeral plates. Pleotelson with a distinct constriction at anterior 
end and with smooth lateral borders beset with a few small setae. 


® Considered by Nordenstam, p. 199, to be a subgroup of Hansen’s Munnini. 
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Maxilliped with two coupling hooks. Apex of male first pleopods 
shorter than is usual for members of this genus. 

Character of body.—F lattened with ovoid lateral outline. The most 
conspicuous features are the absence of chromatophores and eyes 
and the presence of very large epimeral spines. Body smooth on dorsal 
surface, lacking any conspicuous setae. Some microscopic setae are 
present especially at the borders of each somite. 

Cephalon.—Wider than long. Anterior border triangulate with 
convex anterior portion of upper lip visible in dorsal view. Lateral 
borders occupied by the insertion of the first antennae. Eyes lacking, 
dorsolateral ovoid muscle insertions are evident in a position where 
they might be mistaken for eyes. 





Figure 25.—Pleurogonium californiense, new species: a, Holotype male; b, left uropod, 
holotype; c, operculum, allotype; d, left first antenna, holotype. (Magnification as 
indicated by scales: d same as b.) 
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Ficure 26.—Pleurogonium californiense, new species: a, Left third pleopod, male paratype; 
b, maxilliped, male paratype; c, right gnathopod, holotype; d, left second pleopod, male 
paratype; ¢, male first pleopod, paratype; f, right mandible, male paratype; g, incisor 
process of left mandible, male paratype; A, right first and second maxillae, male paratype; 
i, right seventh peraeopod. (Magnification as indicated by scales: c-e and 7 same as a; 
f-h same as D.) 


Peraeon.—Lateral borders of first somite markedly anteriorly pro- 
duced, those of somites 2 and 38 less so, that of somite 4 laterally 
directed, those of somites 5 to 7 posterolaterally directed. First somite 
exceeding twice the length of second somite, somites 2 to 7 short and 
subequal in length. Epimeral plate of first somite not separated from 
somite and bearing a long, narrow, anterolaterally directed epimeral 
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spine. Epimeral plates of somites 2 to 7 distinctly separated from 
somites and visible in dorsal view. Second to sixth epimeral plates 
with an epimeral spine at posterior angle; spine of seventh located 
anterior to posterolateral angle of the epimeron and smaller than 
those on the other somites. Epimeral spines largest and longest on 
the third somite. Epimeral plates each with a large seta anterior to 
epimeral spine. First peraeon somite with posterolateral edges 
broadly curved. 

Pleon.—Composed of a short anterior somite and a bulbous pleotel- 
son which bears a distinct constriction slightly posterior to first pleon 
somite. Lateral margins of pleotelson with a few setae. 

First antenna.—Located on lateral margin of cephalon and very 
slightly posterodorsal to second antenna insertion. Peduncle com- 
posed of two long subequal segments. Flagellum composed of four 
segments, first two subequal in length and together equal the length 
of fourth. Fourth flagellar segment with a single long sensory fila- 
ment and a few smaller setae at apex. It is difficult to tell where the 
peduncular segments stop and the flagellar segments commence. I 
have considered the last four segments as flagellar segments primarily 
because they differ from one another very slightly and are conspicu- 
ously narrower than the other segments. 

Mazilliped—With two coupling hooks. Palp with five segments, 
first three as wide as endite, last two one-half the width of third 
segment. 

First maxilla—Outer lobe with seven stout setae, inner lobe with 
three setae. 

Second maxilla—kEach of the two outer lobe lappets with three or 
four denticulate setae at apex. Inner lobe with five setae. 

Mandible.—Incisive process consisting of a double row of five small 
teeth; setal row with two spinelike setae. Molar process sword- 
shaped, having a single apical seta. Palp and lacina lacking. Left 
and right mandibles similar. 

Gnathopod.—Those of male and female similar. Dactylus with 
two claws, propodus with two large setae on inferior margin, carpus 
with four 2-pointed setae on ventral margin and a spinelike process 
at the triangulate apex of inferior margin. 

Other peraeopods.—All similar and spindly. Seventh peraeopod 
dactylus with two long narrow claws; dactylus exceeds one-half the 
length of propodus; prodopus with three 2-pointed setae on inferior 
border, carpus with two 2-pointed setae on inferior border. 

Uropods.—Two-branched, similar to those of the other species in 
the genus. 

Pleopods.—Male first pleopods medially fused, posterior margin 
less pointed than is usual in the genus. Operculum of female pyri- 
form, apex pointed, lateral borders setiferous. 
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Types.—Holotype (U.S.N.M. No. 87412), allotype (U.S.N.M. No. 
87413), and 1 male paratype (U.S.N.M. No. 87414) collected at type 
locality, 8 miles west of mouth of Russian River, Sonoma County, 
Calif., July 13, 1947, by R. J. Waidzunas and Paul B. Quyle; found in 
fine mud with the sea-star Luidia foliolata Grube and an apparently 
new species of marine isopod belonging to the genus Janiropsis. 

Geographical distribution —Known only from the type locality. 

Remarks.—This species appears to be most closely related to Pleu- 
rogonium albidum Beddard. It differs from that species in having 
its pleotelson widely ovate and the length of the first peraeon somite 
more than twice the length of the second peraeon somite. In P. al- 
bidum the pleotelson is narrow and the first peraeon somite is con- 
siderably shorter than the second peraeon somite. 


Subgroup ANTIASINI® Nordenstam, 1933 
Genus ANTIAS Richardson 
ANTIAS HIRSUTUS, new species 


Figures 27, 28 


Holotype.—Male, length 1.2 mm, width at widest part of second 
peraeon somite 0.6 mm. 

Allotype.—Length 1.5 mm., width 0.7 mm. 

Diagnosis —Eyes on short stalks. Frontal margin bifurcating. 
Preocular lobes large but not curved outward. First antenna 
flagellum with three segments, last segment with a single sensory fila- 
ment and a few setae at apex. Peraeon somites 1 to 4 with lateral 
borders straight or very slightly convex. Epimeral plates visible in 
dorsal view on somites 5 to 7 only. Mandibular palp not observed, 
apparently lacking. Body covered with many large setae. Uropods 
with short straight branches, peduncle slightly longer than branches 
and is widest at distal end. 

Character of body.—Dorsal and lateral surfaces of body covered 
with many large setae. Cephalon and fourth peraeon somite with 
numerous black chromatophores; mediolateral areas of first to third 
peraeon somites with a longitudinal line of black chromatophores; 
remainder of animal cream colored. 

Cephalon.—Wider than long, eyes small and on short stalks at 
posterolateral angles of cephalon. Preorbital lobe distinct, separated 
from eye by a deep lateral depression. Frontal margin emarginate, 
lateral lobes fringed with setae. 

Peraeon.—Anterior border of first somite slightly concave. So- 
mites one to four with lateral borders straight or slightly convex, all 
borders fringed with long setae. Lateral borders of somites 6 and 7 


® Considered by Nordenstam, p. 200, to be a subgroup of Hansen’s Munnini. 
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markedly convex, fringed with setae. Epimeral plates visible in 

dorsal view at posterolateral areas of somites 5 to 7 only. 
Pleon.—Composed of a narrow, short anterior segment whose pos- 

terior border is convex and fringed with a few setae and a shieldlike 





Ficure 27.—Antias hirsutus, new species: a, Holotype male; 6, female operculum, paratype, 
c, maxilliped, ovigerous female paratype; d, first pleopods, holotype; ¢, left mandible, 
male paratype; f, right second maxilla, ovigerous female paratype; g, first antenna, 
holotype; 4, outer lobe of first maxilla, ovigerous female paratype. (Magnification as 
indicated by scales: b same as a; d and g same as ¢; f and h same as ¢.) 
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Ficure 28.—Antias hirsutus, new species: a, Right first peraeopod, holotype; 5, right 
seventh peraeopod, holotype; c, right first peraeopod, holotype; d, right second male 
pleopod, paratype; ¢, third male pleopod, paratype; f, right uropod, allotype. (Magnifi- 
cation as indicated by scales: d and ¢ same as a; c and f same as 5.) 


pleotelson, also fringed with setae and having a very distinct median 
lobe on posterior margin. Pleotelson posterolateral areas not 
projecting. 
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First antenna.—Peduncle composed of two wide joints, the first 
being two times the width of second. Flagellum composed of three 
joints, first two joints subequal in length and together about equal 
the length of last joint. Last joint with a single long sensory fila- 
ment and a few setae at tip. 

Second antenna.—Peduncle composed of six segments. First four 
segments subequal in length, fifth about two times the length of prior 
four and slightly longer than sixth segment. Flagellum as long as 
peduncle and composed of 10 segments. Antennal scale not observed. 

Mazxilliped—With two coupling hooks. All five joints of palp of 
similar width, last two being slightly narrower than the first three; 
third joint about one-fourth the width of endite. 

First maxilla.—Outer lobe with eight denticulate setae at apex and 
a few marginal setae. Endite with four apical setae. 

Second mawilla—Each of the two outer lobe lappets with four den- 
ticulate apical setae. Inner lobe with five ciliate setae at apex and 
numerous fine marginal setae. 

Mandible——Palp not observed. Left mandible molar process 
cylindrical, with truncate, unidentate, setiferous apeX; incisor 
process and lacina with four teeth; setae row with two wide dentate 
setae followed by three narrow setae. Right mandible similar to left 
but lacking a lacina and having a large lacinoid seta followed by four 
smaller setae in setal row. 

First peraecopod.—Dacty] with two claws. Propodus with a single 
2-pointed seta and four narrow setae on inferior margin behind which 
are three pectinate scales. Carpus with a large 2-pointed seta at 
inferodistal angle behind which is a thick-toothed pectinate scale; 
a smaller 2-pointed seta present on inferior margin proximal to the 
large one. Merus with a large seta at superodistal angle. 

Other peracopods.—Dactyls with two claws. Seventh peraeopod 
with two 2-pointed setae on inferior propodal margin and five setae on 
carpal inferior margin. 

Uropod.—Pedunele joint widest at distal end. Inner and outer 
branches about equal in length being slightly shorter than peduncle 
and possessing blunt ends. 

Pleopods.—¥irst male pleopods not widened distally, with blunt, 
paucisetiferous tips. Second male pleopod outer lamellar plate with 
an acute apex; inner styliform proximal branch originating at middle 
of medial margin of outer branch slightly curved and extend- 
ing to tip of outer branch; inner distal branch short, with blunt tip 
and in contact with proximal branch near its origin. Third male 
pleopod inner branch with three plumose setae on distal margin. 
Female operculum with truncate apex on either side of which is a 
fairly large seta. 


NEW MARINE ISOPODS—MENZIES 147 


Types.—Holotype male, allotype, and 5 male and 2 female para- 
types collected at type locality, Tomales Bluff, Tomales Point, Marin 
County, Calif., June 9, 1948, by R. J. Menzies; in rock and sand be- 
tween coralline and laminarian algal zones; intertidal. Type ma- 
terial has been deposited as follows: 

United States National Museum, holotype male, No. 87411; allo- 
type, No. 87409; 1 male and 1 ovigerous female paratype, No. 87410. 
Allan Hancock Foundation, 2 male paratypes. Pacific Marine Sta- 
tion, 2 male and 1 fragmentary female paratypes, accession No. 1219 
Arth. 

Geographical distribution —Known only from the type locality. 

Remarks.—This species appears to be intermediate between A. hisp7- 
dus Vanhoffen and A. charcoti Richardson (as figured by Hodgson 
1910, pl. 9, figs. 1). It differs from A. hispidus in having a bifureat- 
ing rostrum and pronounced preocular lobes. It differs from A. char- 
coté in lacking a mandibular palp, in having an antennular flagellum 
composed of three joints, preocular lobes that are not curved outward, 
and a different-shaped pleotelson and uropods. 


Group JAEROPSINI ” Nordenstam, 1933 


Genus JAEROPSIS Koehler 
JAEROPSIS DUBIA, new species 
Figures 29-33 

Holotype—Length 2.8 mm., width at widest part of second per- 
aeon somite 0.7 mm. 

Allotype.—Length 2.3 mm., width 0.6 mm. 

Diagnosis—Eyes located close to lateral margin. Anterolateral 
angles of cephalon pointed, lacking deep anteriorly directed serra- 
tions. Rostral process evenly curved and fringed with a delicate mar- 
gin of wide scales. Maxilliped endite with three coupling hooks. 
Both inner and outer distal angles of second joint of maxilliped palp 
produced distally, inner angle bidentate. Pleotelson with a row of 
five to seven spines on each lateral border. Between each pleotelson 
spine is a row of three or four setae. Head generally heavily pig- 
mented, body and abdominal segments very lightly pigmented or 
without pigments. Penultimate joint of second antenna peduncle 
with fringe of conspicuous scales on lateral margin. Exopodite of 
uropods with two joints. 

Character of body—Animal appears elongate and flattened. 
Many specimens have a wide median longitudinal thickening running 
the length of the peraeon. In a few specimens the thickening is not 
pronounced. Body smooth on dorsal surface, lacking any conspicu- 
ous setae. Color variable with the following variations observed: 
(1) Head black or brown, remainder of body brownish white; (2) 


10 Considered by Nordenstam, p. 190, to be a new group of the family Parasellidae. 


148 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


head white, body white, eyes red (albino?) ; (3) head black, a black 
line along midline of body from head to pleotelson (var. paucispinis, 
see p. 155); (4) head and fourth peraeon somite black, remainder of © 
body white (var. paucispinis, see p. 155). 

Cephalon.—Wider than long. Anterolateral angles acute, pro-- 
jecting frontally. Frontal margin with two deep lateral concavities ; 


0.5 mm 


| 


| 
| 
, 





Ficure 29.—Jaeropsis dubia, new species: a, Female paratype; b, inner view of uropod,|, 
paratype; c, pleotelson lateral border, paratype female. (Magnification as indicated byy| 
scales.) 
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Ficure 30.—/Jaeropsis dubia, new species: a, pleotelson of J. d. paucispinis, new variety; 
b, first antenna, female paratype; c, rostral process, female paratype; d, second antenna, 
female paratype; ¢, cephalon, var. paucispinis. (Magnification as indicated by scales: 
c same as 6; d unknown.) 


separated medially by a deep but more anteriorly produced concavity 
into which fits the rostral projection. Rostral projection semicircular 
in outline, bearing a conspicuous fringe of scales. Eyes dorsal, near 
lateral margin in upper third of cephalon. Color pattern frequently 
of the type shown in figure 29, a. 
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Peraeon.—No epimeral plates visible in dorsal view. Lateral 
borders of peraeon somites slightly convex. Second somite longest; 
fifth shortest. 

Pleon.—Composed of two somites, a short anterior somite and a 
wide shieldlike pleotelson. Pleotelson with five to seven large spines 
on each lateral border. Three or four setae between each spine. Pos- 


O.imm | 





a 

Ficure 31.—Jaeropsis dubia, new species, female paratype: a, Left mandible; b, left second 

maxilla; c, distal border of maxilliped endognath; d, maxilliped; ¢, left first maxilla. 
(Magnification as indicated by scales: b and ¢ same as a.) 
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terior margin with a semiacute median projection, which does not ex- 
tend distally beyond the uropods. 

First antenna.—Peduncle composed of two joints, first joint about 
twice the length and width of second and beset with a fringe of scales 
on lateral margin and a stout spine at anteromedial edge; second joint 
with scales on lateral margin, medial margin smooth. Flagellum with 
three subequal joints, last joint with two elongate sensory filaments and 
a few setae at tip. 

Second antenna.—About as long as cephalon. Peduncle composed 
of six joints; first three joints partially fused, fourth joint deeply im- 
mersed in third joint, fifth joint about two times the length of third 
and beset with a fringe of flat scales on the lateral and spinelike scales 
on the medial margins, sixth joint as long as third. Flagellum about 
one-half the length of peduncle, composed of six joints; first joint 
about twice the combined lengths of following five joints, inner mar- 
gins of all joints setiferous. 

Maxilliped—With three coupling hooks. Palp composed of five 
segments; second joint expanded, being about one-half the width of 
endite and possessing a produced bidentate inner distal angle; last 
three joints considerably narrower than second joint. 

First maxilla —Outer lobe with 11 denticulate setae at apex, inner 
lobe with three apical setae. 

Second maxilla—Each of the two outer lobe lappets with four 
apical setae, inner lobe with four apical setae. 

Mandible—Left and right mandibles similar, lack lacina. Incisive 
part with five teeth, setal row with 10 setae, molar process fingerlike. 
Palp composed of three subequal joints, second joint with three spinu- 
late setae on distal half, third joint with eight spinulate setae. 

First peraeopod.—Dactylus with two claws, propodus with three 
2-pointed setae on inferior margin, merus and ishium with projecting 
scales on superior border. 

Seventh peraecopod.—Dactylus with three claws, propodus inferior 
border with four 2-pointed setae. Projecting marginal scales on dor- 
sal border of ishium and distal border of basis. 

Other peraeopods.—Similar to seventh in having three claws on 
dactyls. 

Uropod.—Peduncle composed of a thick joint having a large medi- 
ally curved spine at distal end on medial margin; medial margin of 
peduncle spinulate. Endopodite cylindrical, composed of a single thick 
joint beset with a circle of long setae at tip. Expodite consisting of 
two short joints, a minute, scarcely discernible basal joint, and a 
nodiform distal joint whose tip bears a number of long setae. 

Pleopods.—First male pleopods with produced, truncate postero- 
lateral angles and a medially produced setiferous distal border. Fe- 
male operculum pyriform, apex setiferous. 
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Types.—Holotype and allotype collected at First Sled Road, north 
of Pacific Marine Station, Dillon Beach, Marin County, Calif., De- 
cember 10, 1947, by R. J. Menzies; under stones at low-tide line (—0.7 
foot). Type material has been deposited as follows: 

United States National Museum, holotype male, No. 87697; allotype, 
No. 87698; 8 male and 10 female paratypes, Nos. 87699-87700. Allan 
Hancock Foundation, 4 male and 14 female paratypes. Pacific Ma- 
rine Station, 10 male and 14 female paratypes, accession Nos. 1229- 
1239 Arth. 

Geographical distribution—California, from Dillon Beach, Marin 
County, to Newport Bay, Orange County. 





0.25 mm 


0.25 mm 
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Ficure 32.—Jaeropsis dubia, new species: a, Third male pleopod; b, second male pleopod; 
¢, first male pleopods; d, distal margin of first male pleopods; ¢, inner view of medial 
margin of second male pleopod; f, female operculum. (Magnification as indicated by 
scales: b and ¢ same as a; f same as ¢.) 
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Ficure 33.—Jaeropsis dubia, new species: a, Distal joints of right first peraeopod; 6, right 
first peraeopod, female paratype; c, dactylus of seventh peraeopod; d, distal joints of 
seventh peraeopod, female paratype; ¢, seventh peraeopod, female paratype. (Magnifi- 
cation as indicated by scales: d same as a; ¢ same as b.) 


Material examined.—Specimens were examined that had been 
collected from the following California localities: 

Marin County: Dillon Beach, Second Sled Road, August 14, 1947 
(R. J. M.), 2 males; December 10, 1947 (R. J. M.), holotype and allo- 
type; February 21, 1948 (R. J. M.), 2 males, 2 females; March 22, 
1948 (R. J. M.), 1 male, 4 females; March 28, 1948 (R. J. M.), 1 male 
(albino) ; May 12, 1948 (R. J. M.), 6 males, 9 females, 2 ovigerous; 
Tomales Point, Tomales Bluff, ocean side, August 18, 1947 (R. J. M.), 
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2 females, 1 ovigerous; May 23, 1948 (R. J. M.), 1 male, 1 female; 
Tomales Bluff, bay side, November 28, 1947 (R. J. M.), 1 male, 2 
females; November 30, 1947 (R. J. M.), 1 male, 2 females; May 23, 
1948 (R. J. M.), 4 males, 14 females, 3 ovigerous; Duxbury Reef, 
August 15, 1947 (R. J. M.), 1 male. Monterey Counry™: Carmel 
Cove, July 18, 1947 (T. R. Howell), 1 ovigerous female; Asilomar, 
duly 16, 1947, Cadet Hand, 1 ovigerous female; Point Pinos, July 3, 
1947 (W. Fox, V. House, and L. Kellen), 1 male, 1 female; Pescadero 
Point, July 8, 1947 (D. P. Abbott), 1 male. Orance County”: 
Newport Bay, November 15, 1933 (G. E. MacGinitie), on boat bottom, 
1 male. 

Ecology.—Specimens were collected most frequently from the lowest 
exposed areas (zone 4) of the exposed rocky coast localities. They 
were found on the algal holdfasts Egregia, Laminaria, and Macro- 
cystis ; on the bryozoans Costazia costazi, Filicrisia sp., and Tricellaria 
occidentalis; on the tunicates Amaroucium californicum and Synot- 
cum sp., as well as on hydroids and barnacles and under rocks in the 
intertidal zones 3 and 4. 

Remarks.—This species certainly appears to be closely related to 
Jacropsis lobata Richardson. It differs from J. lobata in having 
stout spines on the lateral borders of the pleotelson, a fringe of scales 
on the outer margin of the rostral process and similar scales on 
certain joints of the antennae and peraeopods. At my request Dr. 
Fenner A. Chace, Jr., curator of marine invertebrates, U. S. National 
Museum, kindly examined the type of J. Jobata to discern whether 
the structures mentioned above were present. Dr. Chace writes, “The 
type of that species, so far as I am able to make out, lacks the spines 
on the pleotelson and the fringed scales on the frontal lamina. Both 
of these margins appear to be perfectly entire.” 

There seems to exist a definite correlation between the amount of 
dark pigment on the body and the number of spines on the pleotelson. 
Albino specimens of J. dubia had seven spines on each side of the 
pleotelson ; other specimens having pigments concentrated on the head 
but few pigments elsewhere had five to six spines on either side of 
the pleotelson. The var. paucispinis, described below, in which more 
pigments are present, has from two to three spines on either side of 
the pleotelson. Richardson’s J. /obata, a species having more pigment 
than any I have examined, lacks spines on the pleotelson lateral 
borders. Although the correlation between the number of pleotelson 
spines and the amount of body pigment might indicate that J. dubia 
is not distinct from J. lobata, other differences as enumerated above 


41 Specimens lent to writer by Dr. Frank A. Pitelka, Zoology Department, University of 
California. Paratypes donated to U. S. National Museum. 

4 Specimen lent to writer by Dr. Fenner A. Chace, Jr., curator of marine invertebrates, 
U. S. National Museum. 
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seem to warrant specific separation of the two, at least until definite 
mate stages can be found. 


JAEROPSIS DUBIA PAUCISPINIS, new variety 
Figure 30, a, e 


A number of specimens having a cephalon color pattern similar 
to that shown in figure 30, @, ee spines on each lateral pleotelson 
border, as shown in ae 30, a, and a heavily pigmented fourth 
-peraeon segment, might be aster ed as repr esenting a distinct variety 
of J. De In all other respects the specimens are identical with 
J. dubia. 

One specimen having two spines on each pleotelson lateral border 
and a black middorsal line on the perion with the remainder of the 
body white, appears closely related to the paucispinis variety. 

_ Specimens of the paucispinis variety were not infrequently col- 
lected with specimens of J. dubia at localities around Dillon Beach 
and Tomales Point, Marin County, Calif. 

_ Types. Seaaioene and allotype collected at Dillon Beach, Marin 
County, Calif., May 12, 1948, by R. J. Menzies. Type material has 
been Beposted as Folens: : 

| United States National Museum, holotype male, No. 87711; allotype, 
No. 87710; paratype made, No. 89055. Pacific Marine Station, 4 males 
ae i aie paratypes, accession Nos. 1240-1242 Arth. 


LITERATURE CITED 


-Barwnanp, K. H. 
| 1914, Contributions to the crustacean fauna of South Africa, 3; Additions 
| to the marine Isopoda, with notes on some previously incompletely 
| known species. Ann. South African Mus., vol. 10, pt. 11, No. 16, 
| pp. 325a-358a, 359-442, 12 pls. 
} 1925. A revision of the family Anthuridae (Crustacea Isopoda), with re- 
| marks on certain morphological peculiarities. Journ, Linn. Soc. 
Zool., vol. 35, pp. 109-160, 10 figs., 4 pls. 

| BeEepDARD, FRANK Evers. 
| 1886. Report on the Isopoda collected by H. M. S. Challenger during the 
| years 1873-76, pt. 2. Challenger Reports, Zoology, vol. 17, 175 pp., 
: 25 pis. 
-Boonr, Pear. Leer. 

1918. Description of ten new isopods. Proc. U. S. Nat. Mus., vol. 54, pp. 

591-604, 4 pls. 
1923. New marine tanaid and isopod Crustacea from California, Proc. 
Biol. Soc. Washington, vol. 36, pp. 147-156. 

Bovatiius, Cart. 
| 1881. Janthe, a new genus of Isopoda. Kongl. Svenska Vet.-Akad. Handl., 
) vol. 6, No, 4, pp. 3-14, 3 pls. [Not seen.] 


156 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 | 


Fre, A. R. 
1926. The Isopoda of Departure Bay and vicinity, with descriptions of new, 
species, variations and color notes. Contr. Can. Biol. and VFish., . 
new ser., vol. 8, No. 2, pp. 15-47, 1 pl. 
GURJANOVA, EUPRAXIA. 
1933. Contributions to the isopod fauna of the Pacific Ocean, No. 2; Newy 
species of Gnathiidae and ASsellota. Explorations des Mers, U. R... 
S. S. Leningrad, No. 19, pp. 78-97. 
HANSEN, HANns JACos. | 
1916. Crustacea Malacostraca III, The Order Isopoda. Danish Ingolf-Exped.,,, 
vol, 3, No. 5, 262 pp., 16 pls. | 
HArGER, OSCAR. | 
1880. Report on the marine Isopoda of New England and adjacent waters, ;, 
Rep. U. S. Comm. Fish and Fisheries for 1878, pt. 6, pp. 297—462,), 
13 pls. | 
HatcH, MELVILLE H. | 
1947. The Chelifera and Isopoda of Washington and adjacent regions. Univ. I 
Washington Publ. Biol., vol. 10, pp. 155-274. | 
Hopason, T. V. | 
1910. Crustacea, IX: Isopoda. National Antarctic Expedition 1901-1904, 
vol. 4, No. 3, Zoology and Botany, 77 pp., 10 pls. 
NORDENSTAM, AKE. 
1933. Marine Isopoda of the families Serolidae, Idotheidae, Pseudidothei-|- 
dae, Arcturidae, Parasellidae and Stenetriidae mainly from thee 
South Atlantic. Further Zool. Res. Swedish Antarctic Exped. 1901-- 
1903, vol. 3, No. 1, 284 pp., 78 figs., 2 pls. 
RICHARDSON, HARRIET (Mrs. Harriet Richardson Searle). 
1899a. Key to the isopods of the Pacific coast of North America, with descrip-) 
tions of twenty-two new species. Proc. U. S. Nat. Mus., vol. 21,!. 
pp. 815-869, 34 figs. 
1899b. [Reprint of 1899a.] Ann. Mag. Nat. Hist., ser. 7, vol. 4, pp. 157-187,/, 
260-277, 321-338. 
1900. Synopses of North American invertebrates, VIII: The Isopoda. Amer. 
Nat., vol. 34, pp. 207-230, 295-309. 
1904a. Isopod crustaceans of the Northwest coast of North America. Harri-i 
man Alaska Expedition, Crustacea, vol. 10, pp. 213-230. 
1904b. [Reprint of 1904a.] Proc. U. S. Nat. Mus., vol. 27, pp. 657-681, 39 figs.: 
1905a. Isopods of the Alaskan Salmon Investigation. Bull. U. S. Bur. Fish., 
vol. 24, pp. 209-221. 
1905b. A monograph on the isopods of North America. U. S. Nat. Mus. 
Bull. 54, liii -+- 727 pp., 740 figs. 
STAFFORD, BLANCHE Hi. 
1918. Studies in Laguna Beach Isopoda. II B. Journ. Ent. and Zool., vol. 5,) 
pp. 182-188, figs. 6-10. 










§.S, GOVERNMENT PRINTING OFFICE: 1930 


PROCEEDINGS OF THE UNITED STATES NATIONAL MUSEUM 





SMITHSONIAN INSTITUTION 
U. S. NATIONAL MUSEUM 


Vol. 101 Washington : 195] No. 3274 











THE HELMINTH PARASITES OF BIRDS, III: 
DICROCOELIID TREMATODES FROM 
NORTH AMERICAN BIRDS 


By J. Frep Denton and Exon E. Brrp 


Durine the past several years we have examined, for helminth 
parasites, more than 700 specimens of wild birds, which represent 14 
orders, 40 families, and 134 species. Although the avian hosts came 
from various localities throughout the southeastern section of the 
United States, the greater concentrations were collected from State 
College, Miss.; Athens and Augusta, Ga.; Highlands, N. C.; Reelfoot 
Lake, Tenn.; Eagle Lake and Houston, Tex.; and Mountain Lake, Va. 

In the present paper only those trematodes belonging to the sub- 
family Dicrocoeliinae Looss, 1899, that were studied by us personally 
are considered in detail. We collected the greater part of the material 
included in this study, although we have been fortunate in obtaining 
specimens of several of the species from other investigators." 


1For the loan of specimens of several species from outside the area covered the writers 
wish to thank Dr. Paul D. Harwood for material from Tennessee, Dr. Donald V. Moore for 
material from Texas, Dr. Robert Rausch for specimens from Ohio and Michigan, and 
Dr. F. G. Wallace for specimens of species collected by Ishii in Minnesota. 

The senior author expresses his appreciation to Prof. Asa C. Chandler, Rice Institute, 
Houston, Tex., under whose direction this study was begun, for many valuable aids and 
suggestions. The junior author acknowledges his indebtedness to the Graduate School, 
University of Georgia, Athens, Ga.; the University Center, Atlanta, Ga.; the Mountain 
Lake Biological Station, Mountain Lake, Va.; and The Minnie D. Warren Fellowship, 
Highlands Museum and Biological Laboratory, Highlands, N, C., for financial assistance 
in making this study possible. 
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Genus LYPEROSOMUM Looss, 1899 
LYPEROSOMUM OSWALDOI (Travassos, 1919) 


FIGURE 35, a—c 


Oswaldoia oswaldoi TRAvASSos, Arch. Hse. Sup. Agr., vol. 3 (1919), pp. 15-17, 
fig. 6, 1920. 
Lyperosomum oswaldoi Travassos, Monogr. Inst. Oswaldo Cruz, No. 2, pp. 141- 
145, est. 47, figs. 1-5; est. 48, figs. 1-5; est. 49, fig. 1, 1944. 

Description.—Body of sexually mature specimens (fig. 35, a, 6) 
elongated, slender, 4.35 to 10.65 mm. long by 0.39 to 0.77 mm. wide in 
testicular zone, semitransparent, slightly flattened dorsoventrally ; 
preacetabular region short, narrowing abruptly to blunt anterior 
extremity; postacetabular segment extremely elongated, gradually 
tapering to rounded posterior end. Cuticle aspinose, with fine trans- 
verse striations and small retractile sensory papillae, which are usually 
more clearly visible along margins of body of living specimens. Oral 
sucker subterminal, 0.15 to 0.80 mm. long by 0.16 to 0.31 mm. wide, 
preceded dorsally by a short liplike projection. Acetabulum large, 
0.37 to 0.66 mm. in diameter, strongly muscular, cup-shaped with a 
deep lumen (fig. 35, 6), located within anterior seventh of body. Ratio 
of width of oral sucker to acetabulum about 1:2. Pharynx globular, 
relatively small, 0.06 to 0.15 mm. in diameter. Length of esophagus 
approximately equal to diameter of pharynx. Ceca slender, slightly 
sinuous, unequal in length, terminating one-half to two-thirds distance 
from vitellaria to caudal extremity of body. Excretory pore terminal. 
Excretory vesicle thin-walled, tubular, extending anteriad almost to 
seminal receptacle, where it receives a common collecting tubule from 
each side of body. Common collecting tubules passing anteriad 
laterally to gonads to zone of posterior third of acetabulum, where 
each branches into an anterior and posterior main collecting tubule. 
Genital pore approximately median, at level of posterior limits of 
pharynx. Testes round to oval, 0.11 to 0.30 mm. long by 0.13 to 0.36 
mm. wide, oblique in position, located close behind acetabulum, in 
anterior fourth of body. Anterior testis may be on right or left side 
of body midline. Cirrus sac club-shaped, small, 0.07 to 0.19 mm. long 
by 0.04 to 0.10 mm. wide, usually lying entirely in front of acetabulum, 
containing convoluted seminal vesicle, ejaculatory duct surrounded 
by prostatic gland cells and eversible cirrus. Ovary round to trans- 
versely oval, 0.07 to 0.27 mm. long by 0.13 to 0.81 mm. wide, situated 
from 0.10 to 0.85 mm. behind caudal testis and on same side of body as 
that organ. Seminal receptacle globular, located just posterior to 
ovary. Mehlis’ gland at posteromedial margin of seminal receptacle. 
Vitellaria lateral in position, composed of numerous small follicles, 
beginning anteriorly at a level within zone of anterior testis and ex- 
tending posteriorly for a distance of 1.85 to 4.84 mm, terminating 
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at a level approximately midway between acetabulum and posterior 
end of body. Vitelline ducts emerging from yolk glands at a level 
one-third to one-half their length from anterior limits, uniting in 
median plane of body to form common vitelline duct. Uterus greatly 
convoluted, filling most of body behind ovary, passing anteriorly on 
right or left side of ovary and posterior testis, between testes, dorsal 
to acetabulum and cirrus sac, terminating in a weakly muscular metra- 
term. Metraterm equal in length in cirrus sac. Ova numerous, dark 
brown when mature, measuring 26, to 33n long by 18 to 22 wide. 
Ciliated miracidium possessing a stylet and two large oval, oppositely 
situated vesicles which are filled with refractile granules. 

Additional hosts— Toxostoma rufum (Linnaeus) and Cyanocitta 
cristata (Linnaeus). 

Habitat—Liver and gall bladder. 

Localities —Grore1a: Augusta and Athens; Misstssrerr: State Col- 
lege; Texas: Houston and Eagle Lake. 

Material—sSpecimens No. 36749, 36750, 86751, and 36794 have been 
deposited in the helminthological collection of the United States 
National Museum. 

Remarks.—Ly perosomum oswaldoi is described here from numerous 
specimens from the liver and gall bladder of the brown thrasher, 
Toxostoma rufum, and two specimens from the gall bladder of the 
blue jay, Cyanocitta cristata, from the southern United States. The 
parasite is common in the brown thrasher, being recorded from 20 
(48.8 percent) of 41 specimens of this species examined to date. The 
blue jay, on the other hand, must be considered as a rare or accidental 
host for the species, since only a single specimen (3.8 percent) of 26 
birds proved to carry the form in its gall bladder. However, the 
parasite in the blue jay was normal in every way and was fully gravid. 
The specimens from the blue jay were indistinguishable from those 
in the brown thrasher. 

Lyperosomum oswaldoi apparently represents the New World 
counterpart of Z. longicauda (Rudolphi, 1809), from birds of the Old 
World. In Europe ZL. longicauda appears to be confined to birds of 
the family Corvidae (crows and jays), while Z. oswaldoi has been 
recorded from birds of the families Thraupidae (tanagers), Icteridae 
(blackbirds), Phasianidae (partridges), and Fringillidae (sparrows) 
in South America and from species of Mimidae (thrashers) and Cor- 
vidae in North America (present paper). The two species, L. longi- 
cauda and L. oswaldoi, have the same general body appearance and 
internal organization but show certain minor differences. The body 
and internal organs, with the exception of the ova which are consider- 
ably larger, are smaller in Z. oswaldoi than in L. longicauda. Very 
probably Z. oswaldoi will fall as a synonym of L. longicauda (sensu 
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stricto) when the latter is more completely described. At the present 
time, however, we feel justified in regarding the two forms as distinct. 

While comparing Z. oswaldoi with other closely related forms of the 
genus Lyperosomum, it has been made clear to us that L. skrjabini 
(Solowiow, 1911), described from the same hosts as LZ. longicauda, 
must be considered a direct synonym of the latter. Further, it is our 
opinion that Z. wrocissae Yamaguti, 1939, is a synonym of ZL. os- 
waldoi. 


Genus LUTZTREMA Travassos, 1941 
LUTZTREMA MONENTERON (Price and McIntosh, 1935) 
Faure 34, a—d 


Lyperosomum monenteron PricE and McIntosH, Proc. Helm. Soc. Washington, 
vol. 2, pp. 63-64, fig. 12, 1935. 

Lutztrema monenteron TRAVASSOS, Mem. Inst. Oswaldo Cruz, vol. 36, pp. 386-838, 
1941. 


The material in the present collection agrees very closely with that 
described by Price and McIntosh (1935). The present study has 
brought out several features that might be of aid in recognizing the 
species as being separate and distinct from its closest relative, L. 
obliquum (Travassos, 1917). These features only will be considered. 
The body of the relaxed specimen (fig. 34, a) is widest in the region 
of the anterior testis; it tapers gradually from this point toward both 
ends. Although aspinose, the cuticle usually exhibits fine transverse 
ridges over most of the body while small, conical, retractile sensory 
papillae appear on the surface of the oral sucker and along the margins 
of the preacetabular region of the body; these papillae are readily ob- 
served on living worms. The acetabulum (fig. 34, 6) is strongly mus- 
cular and cup-shaped with a deep lumen; it is usually set in the bottom 
of an acetabular depression. The ratio of the width of the oral sucker 
to acetabulum varies from 1: 1.65 to 1:2. The cecum passes between 
the testes and between the posterior testis and ovary, and without 
exception terminates well in advance of the posterior end of the 
body, usually terminating anywhere from just posterior to the vitel- 
laria to a point about one-third the distance from the vitellaria to the 
posterior end of the body. The common collecting tubules of the 
excretory system arise from the anterior end of the excretory vesicle 
and pass anterolaterally to a level midway between the testicular 
zones where they divide into anterior and posterior main collecting 
tubules. Each of the main collecting tubules gives rise to three short 
accessory tubules, each of which branches into two capillaries. Each 
capillary tubule terminates in a single flame cell, thus establishing a 
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2 [(2+2+2)+(2+2+2)] flame cell pattern. The vasa efferentia 
arise from the dorsomedial surfaces of the testes and unite midway 
between the anterior testis and acetabulum to form a long vas deferens, 


“ww 





Ficure 34.—a, Lutztrema monenteron (Price and McIntosh, 1935) from the gall bladder of 
Turdus migratorius, ventral view; b, optical sagittal section of anterior end of Lutztrema 
monenteron from Turdus migratorius, showing ventral flexure of anterior end and the 
position and deep lumen of the acetabulum; c, Lutztrema monenteron from the gall bladder 
of Mimus polyglottos, ventral view; d, Lutztrema monenteron from the gall bladder of 
Toxostoma rufum, ventral view, specimen slightly shrunken; ¢, Lutztrema microstomum, 
new species, from the gall bladder of Cyanocitta cristata, ventral view; f, optical sagittal 
section of anterior end of Lutztrema microstomum from Cyanocitta cristata, showing position 


of suckers and deep lumen of acetabulum. 
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which parallels the course of the cecum to the cirrus sac. The trans- 
versely oval testes frequently show a distinct indentation of their lat- 
eral margins. ‘The number of vitelline follicles varies from 8 to 14 
on each side of the body. Anterior to the level of the ovary the 
uterus follows the course of the cecum in ascending to the genital pore. 
The mature ova, 30u to 34u by 17 to 21p, contain ciliated, styleted 
miracidia, each with two large, oval, refractile vesicles. 

Lutztrema monenteron has been reported previously by Price and 
McIntosh (1935) from the gall bladder and bile ducts of the robin, 
Turdus migratorius Linnaeus, and the bluebird, Sialia sialis sialis 
(Linnaeus), from Washington, D. C., Virginia, and Quebec, Canada, 
and by Ishii (1942) from the liver of the ruffed grouse, Bonasa wmbellus 
(Linnaeus), and the kingbird, 7yrannus tyrannus (Linnaeus), from 
Minnesota. Through the kindness of Dr. E. G. Wallace, University 
of Minnesota, we have been permitted to examine slides numbered 
G-33-19, G-36-6 (ruffed grouse) and G-—36-7, G-36-8 (kingbird) 
of Ishii’s material. Since the mounted specimens of this material 
prove to be entirely unsuitable for study it is impossible for us to 
verify Ishii’s identification. The species from the ruffed grouse and 
kingbird, then, must remain as species inquirenda awaiting further 
study on more favorable material. 

The present paper reports specimens of Z. monenteron from the 
liver of the robin, Z’urdus migratorius, from Mountain Lake, Va.; 
Highlands, N. C.; Augusta, Ga.; Nashville, Tenn.; Houston, Tex.; 
and Marion, Ohio. Fourteen (73.7 percent) of the 19 robins examined 
by us proved to have flukes of this species in the gall bladder and bile 
ducts. In addition to the material from the robin, specimens identi- 
fied as L. monenteron were taken from the gall bladder of two (10 
percent) of 20 mockingbirds, Mimus polyglottos (Linnaeus), from 
Augusta, Ga., and Houston, Tex., and from a single (2.4 percent) 
brown thrasher, Zoxostoma rufum (Linnaeus), from Mountain Lake, 
Va. Although the specimens from the mockingbird (fig. 34, ¢) and 
brown thrasher (fig. 34, d@) are slightly smaller, they agree very closely 
with the form from the robin in (1) shape of the body; (2) ratio of 
sucker sizes and position of the acetabulum; (3) course and length of 
the cecum; (4) shape and position of the genital organs; (5) position 
of the genital pore; and (6) pattern of the uterus in front of the 
anterior testis. In certain of the specimens from the mockingbird the 
ova measure as much as 39y in length, while in other specimens from 
the same host they fall within the range given for the ova from the 
robin material. Further evidence that the worm from the mocking- 
bird is identical with the form in the robin is obtained through life- 
history studies; the larval stages of the two forms are indistinguish- 
able (unpublished data). 
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Specimens No. 36759 and 36760 from the robin, No. 37114 from the 
mockingbird, and No. 37113 from the brown thrasher have been depos- 
ited in the helminthological collection of the United States National 
Museum. 

We agree with Travassos (1944) in considering ZL. monenteron to 
be very closely related to LZ. obliquum (Travassos, 1917). The two 
forms, however, can be distinguished readily by the length of the 
cecum. In all the present specimens the cecum terminates well in 
advance of the posterior end of the body, usually at the junction of 
the middle and posterior body thirds, while in Z. obliquum it termi- 
nates just short of the posterior end. There is also a slight but con- 
sistent difference in the size of the eggs. Since the North American 
hosts of ZL. monenteron, with the exception of the kingbird (reported 
by Ishii), are all nonmigratory birds or species in which migration is 
confined to movements within the continent, and since certain definite 
anatomical differences are observed, we are of the opinion that Z. 
monenteron and L. obliguum should be retained as separate species 
until more is known concerning the life history and geographic dis- 
tribution of the two forms. 


LUTZTREMA MICROSTOMUM, new species 
FicureE 34, e, f 


Diagnosis—Body of sexually mature specimens (fig. 34, e) semi- 
transparent, elongated-slender, 3.00 to 4.95 mm. long by 0.19 to 0.46 
mm. wide in region of vitellaria, tapering abruptly in preacetabular 
region and more gradually toward posterior end. Cuticle thin, 
aspinose, with small conical, retractile, sensory papillae visible on 
lateral margins of preacetabular region. Oral sucker subterminal, 
small, 0.07 to 0.13 mm. in diameter, preceded dorsally by a prominent 
liplike projection. Acetabulum relatively large, 0.14 to 0.28 mm. in 
diameter, muscular, cup-shaped with fairly deep lumen (fig. 34, 7), 
situated about one-tenth of body length from anterior end. Ratio of 
diameter of oral sucker to acetabulum 1:1.75 to 1:2.80. Pharynx 
slightly wider than long, measuring 0.03 to 0.05 mm. long by 0.03 to 
0.06 mm. wide. Esophagus very thin-walled, slender, approximately 
0.14 mm. long. Cecum slender and thin-walled, passing either to right 
or left of anterior testis, between testes, and between posterior testis 
and ovary, then continuing posteriorly in more or less wide undula- 
tions to near body middle, where it terminates. Excretory pore 
terminal. Excretory vesicle thin-walled, narrow, tubular, extending 
anteriad to level of anterior limits of vitellaria, where it receives two 
common collecting tubules. Each common collecting tubule receives 
an anterior and posterior main collecting tubule at level of intertes- 
ticular zone. Genital pore median, located approximately midway 
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between suckers. Testes rounded to transversely oval, 0.11 to 0.26 
mm. long by 0.12 to 0.31 mm. wide, situated slightly obliquely in 
anterior third of body with zone of posterior testes entirely behind 
that of anterior, a relative position retained even in greatly con- 
tracted specimens. Vasa efferentia arising from dorsomedial surfaces 
of testes, uniting just in front of anterior testis to form a long vas 
deferens. Cirrus sac elongated-pyriform, 0.12 to 0.16 mm. long by 
0.06 to 0.07 mm. wide, containing a coiled seminal vesicle, ejaculatory 
duct surrounded by prostatic gland cells and a cirrus, which is usually 
observed to be partly everted in preserved specimens. Cirrus sac 
usually contiguous with anterior margin of acetabulum. Ovary trans- 
versely oval, 0.08 to 0.15 mm. long by 0.08 to 0.18 mm. wide, submedial 
in position close behind posterior testis. Seminal receptacle large, 
globular, posterior to caudal margin of ovary. Meblis’ gland located 
immediately posterior to seminal receptacle. Laurer’s canal opening 
to outside dorsally to posterior third of ovary. Vitellaria composed 
of 8 to 15 large, oval follicles on each side of body, tending to fuse 
in median line anteriorly, located just posterior to seminal receptacle. 
Vitelline ducts arising from anterior vitelline follicles and uniting 
medianly to form common yolk reservoir. Uterus much convoluted, 
filling most of body posterior to ovary, usually following course of 
cecum in ascending, sometimes leaving cecum to ascend on same side of 
ovary and posterior testis. Uterus describing several, usually 3 to 6, 
lateral loops between anterior testis and acetabulum before ascending 
to genital pore. Metraterm weakly muscular, equal in length to cirrus 
sac. Mature ova dark brown, 29» to 35 long by 19, to 24 wide, 
fully embryonated when oviposited. 

Host.—Cyanocitta cristata (Linnaeus). 

Habitat.—Liver and gall bladder. 

Localities —Trxas : Houston (type) ; Grorara: Augusta; and Norra 
Carotina: Highlands. 

Molluscan hosts.—Bulimulus alternatus mariae (Albers), Deroceras 
reticulatum (Miiller), and Deroceras laeve (Miiller). 

Type specimen.—U. 8S. N. M. Helm. Coll. No. 36761. Additional 
specimen, No. 36769. 

Remarks.—Lutztrema microstomum is recorded only from the blue 
jay Cyanocitta cristata. Seven (27 percent) of the 26 specimens of 
this host examined harbored from 1 to over 200 worms (average 42 
per bird). Lutztrema microstomum can be separated from L. monen- 
teron, the only other member of the genus thus far encountered from 
birds in the United States, by its smaller and much narrower body, 
its relatively larger and more anteriorly situated acetabulum, its rela- 
tively shorter cecum, its more tandem testes, the greater distance 
between the acetabulum and testes, and the pattern of the uterus in 
front of the anterior testis. 


HELMINTH PARASITES OF BIRDS—DENTON AND BYRD 165 


Genus BRACHYLECITHUM Strom, 1940 


BRACHYLECITHUM RARUM (Travassos, 1917) 
FIGuRE 35, d, e 


Lyperosomum rarum TRAVASSOS, First Conf. Soc. Sud. Amer. Hig., pp. 738, 741-742, 
fig. 4 (1916), 1917. 

Brachylecithum rarum Strom, Parasitol, Sborn. Zool. Inst. Akad. Nauk U.S.S.R., 
vol. 8, p. 188, 1940. 

Olssoniella rara TRAVASSOS, Monogr. Inst. Oswaldo Cruz, No. 2, pp. 217-218, est. 
84, figs. 1-8; est. 85, figs. 1-2, 1944. 


Description.—Body of mature specimens large and robust, 4.50 to 
6.90 mm. long by 0.30 to 0.49 mm. wide between acetabulum and vitel- 
laria, slightly flattened dorsoventrally, with almost parallel sides and 
rounded ends. Cuticle aspinose, but with prominent fingerlike tuber- 
culations irregularly distributed over body except for region anterior 
to genital pore. Oral sucker subterminal in position, large and mus- 
cular, 0.28 to 0.88 mm. long by 0.28 to 0.31 mm. wide. Acetabulum 
weakly muscular, 0.29 to 0.35 mm. long by 0.29 to 0.41 mm. wide, with 
shallow, saucerlike lumen in living or relaxed specimens, or with cen- 
ter protruded (fig. 35, ¢) so as to eliminate lumen in most fixed speci- 
mens, located in anterior sixth of body. Ratio of width of oral sucker 
to acetabulum 1:1.05 to 1:1.84. Prepharynx absent. Pharynx mus- 
cular, globular, longer than wide, 0.09 to 0.11 mm. long by 0.08 to 0.10 
mm. wide. Esophagus slender, straight to slightly wavy, bifurcating 
from one-half to three-fourths of distance from oral sucker to ace- 
tabulum. Ceca of medium width, fairly thick-walled, straight to 
slightly wavy, passing dorsal to acetabulum, dorsal to lateral margins 
of gonads and dorsal to vitellaria, terminating unevenly near body 
middle, with ends forming distended pouches. Excretory pore 
terminal. Excretory vesicle thin-walled, tubular, extending anteriad 
to near anterior limits of vitellaria. Genital pore medium, ventral to 
intestinal bifurcation. Testes round to oval, equal in size, 0.17 to 0.32 
mm. in diameter, situated in body midline, with one directly behind 
the other. Anterior testis separated from acetabulum by three to six 
transverse loops of uterus; posterior testis usually separated from 
anterior one by a single dorsoventral loop of uterus. Vasa efferentia 
arising from dorsomedial surfaces of testes and uniting just posterior 
to caudal margin of acetabulum to form an almost straight vas de- 
ferens. Cirrus sac elongated-pyriform, 0.18 to 0.25 mm. long by 0.07 
to 0.10 mm. wide, containing a coiled seminal vesicle, ejaculatory duct 
surrounded by prostatic gland cells and eversible cirrus. One-third 
to one-half of cirrus sac lies dorsally to acetabulum. Ovary trans- 
versely oval in shape, 0.11 to 0.18 mm. long by 0.14 to 0.21 mm. wide, sit- 
uated in middle of body and separated from posterior testis by one to 
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four transverse loops of uterus. Seminal receptacle small, globular, 
situated entirely posterior to ovary. Mehlis’ gland diffuse, located 
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Ficure 35.—a, Adult Lyperosomum oswaldoiz(Travassos, 1919) from the gall bladder of 
Toxostoma rufum, ventral view; b, optical sagittal section of anterior end of Lyperosomum 
oswaldoi from Toxostoma rufum, showing position and lumen of acetabulum; ¢, very 
young specimen of Lyperosomum oswaldot removed from the gall bladder of Toxostoma 
rufum, showing similarity in shape and arrangement of organs to that of adult; d, Brachy- 
lecithum rarum (Travassos, 1917) from the liver of Pipilo erythrophthalmus, ventral view; 
e, lateral view of anterior end of Brachylecithum rarum from Pipilo erythrophthalmus, show- 
ing position of suckers and protruding center of acetabulum; f, Brachylecithum tubercula- 
tum, new species, from the liver of Wilsonia canadensis, ventral view; g, h, lateral views of 
anterior ends of Brachylecithum tuberculatum from Wilsonia canadensis, showing acetabulum 
with shallow lumen and with center protruded. 
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posteromedial to seminal receptacle. Laurer’s canal not observed. 
Vitellaria consisting of 7 to 14 large oval to rounded, discrete follicles 
on each side of body, tending to meet ventrally at anterior limits and 
occupying zone immediately posterior to Mehlis’ gland. Uterus much 
convoluted, filling most of body posterior to vitellaria, then passing 
forward ventrally to vitellaria and ovary (in two specimens the uterus 
passes dorsally to the ovary) by undulating course, dorsally between 
ovary and posterior testis, dorsally to both testes and acetabulum to 
genital pore. Mature ova dark brown, fully embryonated when ovi- 
posited, 44 to 57p long by 23 to 33 wide. 

Additional host—Pipilo erythrophthalmus (Linnaeus). 

Habitat—Liver and bile ducts. 

Localities—Virernta: Mountain Lake; Norru Carorina: High- 
lands. 

Material—Two specimens have been deposited in the helmintho- 
logical collection of the U. S. National Museum, No. 37115. 

Remarks.—Brachylecithum rarum is described here from 25 mature 
specimens from the liver of the red-eyed towhee, Pipilo erythroph- 
thalmus, from Mountain Lake, Va., and Highlands, N. C. The 
material in the present collection agrees very closely with that de- 
scribed by Travassos (1917, 1944) except for the size of the pharynx, 
which is slightly larger in our material. 


BRACHYLECITHUM TUBERCULATUM, new species 
FIcureE 35, f-h 


Diagnosis—Body of mature specimen elongated-cylindrical, with 
rounded anterior and tapering posterior ends, 1.93 to 3.43 mm. long 
by 0.17 to 0.20 mm. wide in region of testes. Cuticle aspinose, with 
numerous close-set conical tuberculations irregularly distributed over 
body except in region of oral sucker Oral sucker subterminal, weakly 
muscular, elongated-oval in shape, 0.11 to 0.18 mm. long by 0.10 to 0.13 
mm. wide, with oral opening directed ventrally. Acetabulum weakly 
muscular, 012 to 0.15 mm. in diameter, with shallow saucerlike lumen 
(fig. 35, g) in living and contracted specimens, or with center pro- 
truded (fig. 35, 2), obliterating lumen in most fixed specimens, located 
in anterior fifth of body. Ratio of width of oral sucker to acetabulum 
1:1.18 to 1:1.387. Prepharynx absent. Pharynx muscular, longer 
than wide, 0.03 to 0.05 mm. long by 0.03 to 0.04 mm. wide. Esophagus 
very thin-walled, slender, straight to slightly wavy, bifurcating from 
one-half to two-thirds distance from oral sucker to acetabulum. Ceca 
narrow, very thin-walled (visible only in sectioned specimens), slightly 
undulating, passing dorsally to acetabulum, dorsally to margins of 
testes and dorsally to vitellaria, terminating unevenly just posterior to 
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last follicles of vitellaria. Excretory pore terminal. Genital pore 
median, one-half to two-thirds distance from oral sucker to acetabu- 
lum, ventral to or slightly anterior to intestinal bifurcation. Testes 
round to elongated-oval, equal in size, measuring 0.12 to 0.28 mm. long 
by 0.08 to 0.16 mm. wide, situated one directly behind other, occupying 
most of width of body. Anterior testis touching acetabulum or sep- 
arated from it by one or two loops of uterus; posterior testis contiguous 
with anterior testis. Cirrus sac elongated-pyriform, 0.13 to 0.15 mm. 
long by 0.05 to 0.06 mm. wide, containing coiled seminal vesicle, ejac- 
ulatory duct surrounded by prostatic gland cells and eversible cirrus, 
from one-third to one-half its length lying dorsally to acetabulum. 
Ovary round to oval in shape, smaller than testes, 0.05 to 0.10 mm. long 
by 0.07 to 0.10 mm. wide, located on midline immediately behind poste- 
rior testis or separated from that organ by one to three loops of uterus. 
Seminal receptacle larger than ovary, immediately posterior to ovary. 
Vitellaria consisting of 8 to 10 medium-sized, ovoid follicles on each 
side of body, occupying zone posterior to seminal receptacle. Uterus 
much convoluted, filling body posterior to vitellaria, passing anteriorly 
between and ventrally to vitellaria, ventrally to middle or to one or 
other margin of ovary, dorsally between ovary and posterior testis, 
dorsally to both testes and acetabulum, then following straight or 
slightly undulating course to genital pore. Metraterm weakly muscu- 
lar, equal in length to cirrus sac. Mature ova very dark brown, 
embryonated when oviposited, 36 to 40u long by 21p to 27» wide. 

Host.—Wilsonia canadensis (Linnaeus). 

Habitat.—Liver. 

Locality —VireintaA: Mountain Lake. 

Type specitmen.—U.S.N.M. Helm. Coll. No. 37117. 

Remarks.—Brachylecithum tuberculatum is described from eight 
specimens obtained from the liver of two of six Canada warblers, 
Wilsonia canadensis, from Mountain Lake, Va. The species shows a 
closer affinity to B. rarum (Travassos, 1917) than to the other members 
of the genus in that its body is covered with tuberculations. As com- 
pared with this large robust species, B. tuberculatum is a small deli- 
cate form that possesses differently shaped and more numerous tuber- 
culations, inconspicuous ceca, proportionately larger testes, a different 
type of vitellaria and a uterus which follows a different course in 
ascending to the genital pore. 


BRACHYLECITHUM NANUM, new species 


FIGURE 36, a—d 


Diagnosis —Body much elongated-cylindrical, with weakly devel- 
oped musculature and showing a tendency to be serpentine; it 
measures 1.85 to 3.89 mm. long by 0.10 to 0,26 mm, wide, widest in 
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region between acetabulum and vitellaria. Cuticle thin, aspinose, 
smooth except for small, conical, sensory papillae along margins of 
suckers and on lateral margins of body in some specimens. Oral 
sucker subterminal to a small liplike projection, weakly muscular, 
usually elongate oval in shape, measuring 0.07 to 0.16 mm. long by 
0.08 to 0.15 mm. wide. Acetabulum somewhat protrusible, weakly 
muscular, slightly lemon shaped in frontal view but without prom- 
inent auricular appendages, with shallow, saucerlike lumen (fig. 36, ¢) 
in some specimens or with center protruded (fig. 386, 6) in others, 
obliterating lumen; located in anterior body fifth and measuring 0.10 
to 0.18 mm, long by 0.11 to 0.20 mm. wide. Ratio of width of oral 
sucker to acetabulum 1:1.0 to 1:1.4. Prepharynx absent. Pharynx 
muscular, globular, longer than wide, 0.03 to 0.05 mm. long by 0.03 
to 0.04 mm. wide. Esophagus very thin-walled, slender, straight to 
slightly wavy, relatively long, bifurcating from one-half to two-thirds 
of distance from oral sucker to acetabulum. Ceca thin-walled, slen- 
der, straight to slightly wavy, passing dorsally to acetabulum, dorsally 
to lateral margins of gonads, dorsally to vitellaria, terminating 
unevenly as slightly distended tubes from a short distance posterior to 
vitellaria to midway between vitellaria and posterior end of body. 
Excretory pore terminal. Genital pore median, ventral to intestinal 
bifurcation. Testes elongated-oval to kidney-shaped, approximately 
equal in size, 0.09 to 0.27 mm. long by 0.07 to 0.19 mm. wide, situated 
one directly behind other and occupying almost entire width of body 
at their levels; depending on state of constriction of body, anterior 
testis separated from acetabulum by one to four loops of uterus; 
posterior testis contiguous to anterior testis or separated from it by 
a single uterine loop. Cirrus sac elongated-pyriform, 0.12 to 0.16 mm. 
long by 0.04 to 0.06 mm. wide, containing coiled seminal vesicle, ejac- 
ulatory duct, and eversible cirrus, extending posteriorly far enough for 
one-third to one-half its length to lie dorsally to acetabulum. Ovary 
oval, 0.05 to 0.12 mm. long by 0.06 to 0.16 mm. wide, situated near 
middle of body and separated from posterior testis by one to three 
uterine loops. Seminal receptacle small, globular, situated entirely 
posterior to ovary, near either margin of body. Mehlis’ gland diffuse, 
located posteromedial to seminal receptacle. Laurer’s canal opening 
on middorsal surface at caudal level of seminal receptacle. Vitellaria 
consisting of 6 to 10 large oval to irregular follicles on each side of 
body (sometimes fusing together to form large irregular masses of 
yolk cells), occupying zone immediately posterior to Mehlis’ gland. 
Uterus greatly convoluted with loops rather indistinct, filling body 
posterior to vitellaria, then passing anteriorly between and ventrally 
to vitellaria, ventrally to one margin of ovary, to dorsal side between 
ovary and posterior testis, dorsally to both testes and acetabulum to 
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Ficure 36.—a. Brachylecithum nanum, new species, from the liver of Pipilo erythrophthal- 
mus, ventral view; b, c, lateral views of anterior ends of Brachylecithum nanum from 
Pipilo erythrophthalmus, showing acetabulum with center protruded and with shallow 
lumen; d, Brachylecithum nanum from the liver of Zonotrichia albicollis, ventral view; 
é, Brachylecithum gruis, new species, from the liver of Grus canadensis tabida, ventral 
view (drawing made from camera lucida sketches of parts of three worms); f, Athesmia 
heterolecithodes (Braun, 1899) from the liver of Gallinula chloropus cachinnans, dorsal view. 


i 
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genital pore. Mature ova dark brown, 38, to 48, long by 21 to 28 
wide, fully embryonated when oviposited. 

Hosts——Pipilo erythrophthalmus (Linnaeus) (type) and Zono- 
trichia albicollis (Gmelin). 

Habitat—Liver. 

Localities —Norrx Carorina: Highlands (type) ; Virernra : Moun- 
tain Lake; Grorera: Athens and Augusta; Texas: Houston. 

Type specimen: U.S.N.M. Helm. Coll. No, 37116. Additional speci- 
men, No. 36758, from the white-throated sparrow. 

Remarks.—Brachylecithum nanum is described from specimens 
from the livers of 9 (27.3 percent) of 33 red-eyed towhees, Pipilo ery- 
throphthalmus, collected at Highlands, N. C., and Mountain Lake, Va., 
and from 4 (12.9 percent) of 31 white-throated sparrows, Zonotrichia 
albicollis, collected in Georgia and Texas. Because of their delicate 
structure and the difficulty with which they are extracted, many speci- 
mens were broken during removal. Other specimens, because of a 
tendency to rotate a part of the body, are poor for detailed study. The 
species shows a close relationship to no less than five of the already 
described forms: B. filliforme (Skrjabin, 1913), B. megastoma (John- 
ston, 1917), B. vanellicolae (Layman, 1922), B. loossi (Layman, 1926), 
and B. asovi (Layman, 1926). Of these only B. filliforme is described 
and figured in sufficient details to permit comparison with B. nanwm. 
From it B. nanum differs in being smaller and in having relatively 
larger suckers, relatively larger testes, and a much smaller cirrus sac. 
The type material of B. filliforme came from the gall bladder of a 
hawk, Circus cyaneus. 


BRACHYLECITHUM GRUIS, new species 
FIGURE 36, e 


Diagnosis——Body thin and semitransparent, greatly elongated, 
tapering gradually at posterior end, measuring approximately 5.24 
mm. long by 0.26 to 0.30 mm. wide at acetabulum. Cuticle without 
spines or other obvious markings. Oral sucker subterminal, weakly 
muscular, 0.25 mm. long by 0.23 mm. wide. Acetabulum weakly mus- 
cular, approximately equal in size to oral sucker, 0.18 to 0.28 mm. in 
diameter, within anterior sixth of body. Pharynx globular, 0.09 mm. 
in diameter. Esophagus narrow, thin-walled, about twice as long as 
pharynx, bifurcating approximately midway between suckers. Ceca 
slender, slightly wavy, passing laterally to gonads to terminate about 
two-thirds the distance from vitellaria to posterior end of body. Ex- 
cretory pore terminal. Genital pore median at intestinal bifurca- 
tion. Testes distinctly lobed, approximately equal in size, 0.26 to 
0.41 mm. long by 0.14 to 0.19 mm. wide: anterior testis separated from 
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acetabulum by two or three lateral loops of uterus; posterior testis | 
entirely behind anterior one. Cirrus sac elongated-oval, 0.15 to 0.27 
mm. long by 0.07 to 0.11 mm. wide, containing much convoluted semi- 
nal vesicle, ejaculatory duct and eversible cirrus. Ovary oval, 0.13 
to 0.24 mm. long by 0.12 to 0.23 mm. wide, slightly submedially in po- 
sition. Seminal receptacle globular, dorsal to caudal margin of ovary. 
Vitellaria consisting of 10 to 12 large irregular follicles on each side 
of body, in anterior half of body, just caudal to seminal receptacle. 
Uterus greatly convoluted in descending and ascending, filling most of 
postovarial portion of body, then passing anteriorly to left of ovary 
and posterior testis and between testes to genital pore. Mature ova 
dark brown, 36y to 42u long by 22u to 23 wide. 

Host—Grus canadensis tabida (Peters). 

Habitat.—Liver. 

Locality.—Trxas: Clodine. 

Type material—vU. S. N. M. Helm. Coll. No. 36757. 

Remarks.—Brachylecithum gruis is described from pieces of seven 
worms from the livers of two sandhill cranes, Grus canadensis tabida. 
These birds died of a limberneck disease occurring in wintering birds 
in the vicinity of Clodine, Tex., during January 1940. Only frag- 
ments of the worm were available for study, although one nearly com- 
plete worm is included in the collection. 

Brachylecithum gruis has an elongated, serpentine body and suckers 
of approximately equal size, which, together with the elongated, dis- 
tinctly lobed testes situated one entirely behind the other and a rela- 
tively large oval ovary, distinguish it from other species of the genus. 


BRACHYLECITHUM SEIURICUM, new species 
FIGURE 37, a-f 


Diagnosis.—Body flattened dorsoventrally, elongated, 1.79 to 2.37 
mm. long by 0.18 to 0.29 mm. wide in region between anterior testis 
and vitellaria, with almost parallel sides and rounded or slightly ta- 
pering extremities. Musculature of body weakly developed. Cuticle 
thin, aspinose, with fine transverse ridges. Small sensory papillae on 
margins of body in some specimens. Oral sucker subterminal to in- 
conspicuous liplike protuberance, weakly muscular, 0.11 to 0.14 mm. 
in diameter. Acetabulum weakly muscular, protrusible, 0.14 to 0.19 
mm. in diameter, with shallow saucerlike lumen or with center pro- 
truded far enough to obliterate lumen (fig. 37,6) in anterior fourth 
of body. Ratio of diameter of oral sucker to acetabulum 1: 1.2 to 1.5. 
Prepharynx absent. Pharynx muscular, globular, relatively small, 
approximately 0.03 mm. in diameter. Esophagus very thin-walled, 
slender, approximately 0.19 to 0.20 mm. long, bifurcating just in front 
of or dorsal to cephalic margin of acetabulum. Ceca thin-walled, dif- 
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ficult to visualize in fixed specimens, of medium width, straight to 
slightly wavy, terminating unevenly just in front of vitellaria or some- 
where within vitelline zone. Excretory pore terminal. Genital pore 
median, anterior to bifurcation of intestine, from one-half to three- 
fourths the distance from oral sucker to acetabulum. Testes approxi- 
mately equal in size, 0.06 to 0.18 mm. long by 0.07 to 0.15 mm. wide, 
round to oval, with smooth to slightly lobed margins, slightly oblique 
in position. Anterior testis immediately posterior to acetabulum or 
depending on state of contraction of body, may be separated from that 
organ by one to three uterine loops. Posterior testis entirely behind 
zone of anterior testis. Cirrus sac elongated-pyriform, 0.13 to 0.15 
mm. long by 0.04 to 0.05 mm. wide, containing convoluted seminal 
vesicle, ejaculatory duct, and eversible cirrus, extending posteriorly 
far enough for one-third to two-thirds of its length to lie dorsally to 
acetabulum. Ovary entire, round to transversely oval, 0.04 to 0.08 
mm. long by 0.08 to 0.11 mm. wide, on midline or slightly to one or 
other side of that line, separated from posterior testis by one or two 
loops of uterus. Seminal receptacle globular, entirely posterior to 
ovary, against dorsal body wall. Mehlis’ gland and yolk reservoir 
median to seminal receptacle. Laurer’s canal not observed. Vitel- 
laria (fig. 87, c-f) consisting of 6 to 14 large irregular masses of yolk 
cells, individual masses joined together by distinct ducts and glands 
usually joined across body at their anterior limits to form a wide con-' 
necting bridge just beneath dorsal body wall. Uterus greatly convo- 
luted, with rather indistinct loops, filling most of body posterior to 
vitellaria, passing anteriorly between and ventrally to vitellaria, ven- 
trally to middle or either margin of ovary, to dorsal side of body be- 
tween posterior testis and ovary, either right or left side of posterior 
testis between testes, dorsally to acetabulum where it forms several 
loops before reaching genital pore. Mature ova few in number, dark 
brown in color, 39y to 44y long by 22 to 28u wide. 

Host.—Seiurus aurocapillus (Linnaeus). 

Habitat.—Liver. 

Locality —Vireinta: Mountain Lake. 

Type specimen.—U.S.N.M. Helm. Coll. No. 37118. 

Remarks.—Brachylecithum seiuricum is described from 18 speci- 
mens from the liver of one of 14 ovenbirds, Setwrus aurocapillus. In 
its combination of characters of having a slender body with suckers 
approximately equal in size, testes not exceeding acetabulum in size, 
ovary slightly smaller than testes, ceca not extending posterior to 
vitellaria, genital pore anterior to intestinal bifurcation and the fused 
vitellaria, B. seiwricwm is unique among the already described species 
of the genus. From B. americanum and B. moore?, which it super- 
ficially resembles, B. secwricum is readily distinguished by its more 
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anterior genital pore, shorter ceca, its more posteriorly located seminal 
receptacle, its fused vitellaria, and its completely separated testicular 
zones. 

BRACHYLECITHUM DELICATUM, new species 


FIicure 37, g-l 


Diagnosis —Body thin, semitransparent, elongated, with almost 
parallel sides and rounded enterior and tapering posterior ends; it 
measures 1.43 to 2.18 mm. long by 0.17 to 0.20 mm. wide in region 
between posterior testis and vitellaria. Cuticle thin, aspinose, with 
fine transverse ridges, and with small sensory papillae on margins of 
body in some specimens. Oral sucker subterminal to small liplike 
anterior end of body, weakly muscular, elongated oval, 0.10 to 0.18 mm. 
long by 0.08 to 0.10 mm. wide. Acetabulum weakly muscular, pro- 
trusible, 0.10 to 0.14 mm. in diameter, with center protruded (fig. 37, 
h), in anterior fourth of body. Ratio of width of oral sucker to 
acetabulum 1: 1.07 to 1.41. Prepharynx absent. Pharynx muscular, 
globular, 0.03 to 0.04 mm. long by 0.03 mm. wide. Esophagus very 
thin walled, slender, slightly wavy, bifurcating from one-half to three- 
fifths of distance from oral sucker to acetabulum. Ceca thin walled, 
of medium width, slightly wavy, with extreme terminal portions 
slightly dilated, terminating unevenly in zone of vitellaria or just 
posterior to that zone. Excretory pore terminal. Excretory vesicle 
thin-walled, tubular, narrow, extending anteriad to about middle of 
vitellaria. Genital pore median, ventral to intestinal bifurcation or 
slightly anterior to it. Testes round to oval, approximately equal in 
size, 0.08 to 0.17 mm. long by 0.07 to 0.14 mm. wide, with smooth to 
slightly lobed margins (fig. 37, 7) in oldest specimen, slightly oblique 
in position. Anterior testis located immediately posterior to acetabu- 
lum or separated from it by a single uterine loop; posterior testis 
entirely behind anterior one. Vasa efferentia uniting just in front of 
anterior testis to form a short vas deferens. Cirrus sac elongated- 
pyriform, 0.09 to 0.12 mm. long by 0.03 to 0.05 mm. wide, containing 
convoluted seminal vesicle, ejaculatory duct and eversible cirrus, with 
its posterior end at or slightly below cephalic margin of acetabulum. 
Ovary round to oval in shape, 0.05 to 0.12 mm. in diameter, with 
smooth to slightly irregular margins, on midline or slightly to one or 
other side of body, separated from posterior testis by one loop of 
ascending uterus. Seminal receptacle globular, posterior to ovary, 
midway between ovary and vitellaria. Mehlis’ gland and yolk reser- 
voir posteromedial to seminal receptacle. Laurer’s canal not ob- 
served. Vitellaria (fig. 37, g, 7-7) consisting of 7 to 10 medium-sized 
irregular or transversely elongated follicles on each side of body. 
Vitelline ducts arise from anterior follicles on each side and pass 
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Ficure 37.—a, Brachylecithum seiuricum, new species, from the liver of Seiurus aurocapillus, 
ventral view; b, lateral view of anterior end of Brachylecithum seiuricum, from Seiurus 
aurocapillus, showing center of acetabulum protruded; ¢, d, ¢, f, sketches showing the 
variation in the vitellaria and ends of the ceca in different specimens of Brachylecithum 
seiuricum, from Seiurus aurocapillus; g, Brachylecithum delicatum, new species, from the 
liver of Pipilo erythrophthalmus, ventral view; h, lateral view of anterior end of Brachy- 
lecithum delicatum, from Pipilo erythrophthalmus; 1, sketch, showing the lobation of the 
testes in an older specimen of Brachylecithum delicatum from Pipilo erythrophthalmus; j, 
k, l, sketches showing the variation in the vitellaria and in the length of the ceca in Brachy- 
lecithum delicatum, from Pipilo erythrophthalmus; m, Brachylecithum moorei, new species, 
from the liver of Bubo virginianus, ventral view. 
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mesially to join, forming yolk reservoir. Uterus convoluted, filling 
most of body posterior to vitellaria then passing between and ventrally 
to vitellaria, to either right or left of ovary, usually between ovary 
and posterior testis, between testes and dorsal to acetabulum to genital 
pore. Mature ova few in number, dark brown in color, 34 to 40 
long by 19p to 26 wide. 

Host.—Pipilo erythrophthalmus (Linnaeus). 

Habitat.—Liver. 

Locality —Nortu Carotina: Highlands. 

Type specimen.—U.S.N.M. Helm. Coll. No. 37119. 

Remarks.—Brachylecithum delicatum is described from 12 young, 
although sexually mature, specimens found in association with other 
species of Brachylecithum in the liver of a red-eyed towhee, Pzpilo 
erythrophthalmus, from Highlands, N. C. The species is very simi- 
lar to B. sezuricum but differs from that in having a somewhat shorter 
esophagus, in having the genital pore more posterior, ventrally to the 
intestinal bifurcation, in the nature and arrangement of the vitellaria, 
and in the smaller ova. The slightly larger pharynx, somewhat 
longer ceca, smaller cirrus sac, and the different configuration of the 
uterus in B. delicatum are minor differences that may have specific 
values. 

BRACHYLECITHUM MOOREI, new species 


FIGURE 37, m 


Diagnosis.—Body elongated, dorsoventrally flattened, 3.38 to 4.31 
mm. long by 0.27 to 0.52 mm. wide in region of vitellaria, with weakly 
developed musculature, almost parallel sides which taper slightly 


toward both extremities. Cuticle thin, without spines or other ob- ° 


vious markings. Oral sucker weakly muscular, elongated-oval, 0.18 
to 0.26 mm. long by 0.17 to 0.23 mm. wide, subterminal to a short 
liplike projection. Acetabulum 0.17 to 0.28 mm. in diameter, weakly 
muscular, somewhat protrusible, with center protruded far enough to 
obliterate lumen, in anterior fourth of body. Ratio of width of oral 
sucker to acetabulum 1:1.12 to 1.21. Pharynx globular, muscular, 
0.05 to 0.07 mm. in diameter. Esophagus narrow, very thin-walled, 
straight to slightly wavy, 0.14 to 0.23 mm. long, bifurcating midway 
between suckers. Ceca narrow, slightly undulating, passing laterally 
to genital organs and dorsally to vitellaria, terminating from one- 
third to one-half of distance from vitellaria to posterior end of body. 
Excretory pore terminal. Genital pore median, ventral to intestinal 
bifurcation. Testes large, oval, approximately equal in size, 0.20 to 
0.35 mm. in diameter, tandem in position, with zones contiguous but 
not overlapping in relaxed specimens. Zone of anterior testis sep- 
arated from zone of acetabulum by one to three loops of uterus. Cir- 
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rus sac elongated-oval, 0.20 to 0.31 mm. long by 0.09 to 0.14 mm. wide, 
containing convoluted seminal vesicle, ejaculatory duct and eversible 
cirrus. Cirrus sac situated so that caudal extremity reaches to or 
slightly beyond anterior margin of acetabulum. Ovary round to 
transversely oval in shape, smaller than testes, 0.13 to 0.19 mm. in 
transverse diameter, on either right or left side of body, separated 
from posterior testis by one to three loops of uterus. Seminal re- 
ceptacle small, globular, contiguous to caudal margin of ovary. Meh- 
lis’ gland diffuse, medially to seminal receptacle. Laurer’s canal not 
observed. Vitellaria consisting of 6 to 14 large follicles on each side 
of body, with more follicles on side of body opposite ovary, located 
just posterior to seminal receptacle. Uterus greatly convoluted, fill- 
ing most of body posterior to ovary, ascending to genital pore by one 
of three courses: (1) Passing to either right or left of ovary, between 
ovary and posterior testis, between testes, then anteriorly by a wavy 
course; (2) passing to either right or left of both ovary and posterior 
testis, between testes, then anteriorly by wavy course; or (3) passing 
to either right or left of all three gonads, then anteriorly by wavy 
course. Mature ova dark brown, 36y to 44 long by 23p to 29 wide. 

Host.—Bubo virginianus (Gmelin). 

Habitat.—Liver. 

Locality.—United States (probably Texas). 

Type specimen.—U.S.N.M. Helm. Coll. No. 37120. Additional 
specimen No. 37121. 

Remarks.—Brachylecithum moorez is described from about 50 speci- 
mens taken from the liver of a great horned owl, Bubo virginianus. 
The host died while in the Zoological Gardens, Houston, Tex. 
Although the bird probably came from the vicinity of Houston, the 
exact locality from which it was taken could not be determined. It 
appears to be more closely related to B. americanum Denton, 1945, 
than to the other members of the genus. From this species it is dis- 
tinguished by the longer ceca, oval instead of lobed testes, and a larger 
cirrus sac. 


BRACHYLECITHUM AMERICANUM Denton, 1945 
FIGursE 38, @ 


Brachylecithum americanum DENTON, Journ. Parasitol., vol. 31, pp. 181-140, 
figs. 1-8, 1 pl., 1945. 


As recently as September 1948, 18 specimens of a form identifiable 
as Brachylecithum americanum Denton, 1945, were removed from the 
liver of an immature red-shouldered hawk, Buteo lineatus (Gmelin), 
from Athens, Ga. This material agrees remarkably well with that 
from crows, Corvus brachyrhynchos Brehm, from the same locality in 
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(1) size, shape, and relative position of suckers; (2) ratio of sucker 
sizes (1:1.0 to 1.1); (8) position of genital pore; (4) size, shape, 
and relative position of the genital organs; (5) number and size of 
vitelline follicles; and (6) the course of the uterus in ascending to 
genital pore. In general, specimens from the crow are slightly wider 
and thicker in proportion to length than specimens from birds of the 
family Icteridae (blackbirds). The material from the hawk is still 
wider and thicker in proportion to the length than are those from the 
crow. There seems, then, to be some evidence to indicate that there 
is a definite correlation between the size of the host (and its bile ducts) 
and the size of the specimens of this species that parasitize it. 

The specimens from the hawk measure 2.28 to 2.90 mm. long by 0.38 
to 0.52 mm. wide. The cuticle of some specimens shows fine trans- 
verse striations. The weakly muscular acetabulum shows a shallow, 
saucerlike lumen in some specimens, while in others the center is pro- 
truded so as to obliterate the lumen. The vasa efferentia arise from 
the dorsomedial surfaces of the testes and unite just in front of the 
anterior testis, at the caudal margin of acetabulum, to form a short 
vas deferens. A specimen has been deposited in the United States 
National Museum, Helm. Coll. No. 37128. 

Since B. americanum has not been reported previously from any 
species of hawk, it is considered to be a rare parasite of this avian 
group. Denton and Rausch (1949) failed to find a single specimen 
of the species in 160 hawks, 8 of which were of the red-shouldered 
variety. 


BRACHYLECITHUM STUNKARDI (Pande, 1939), new combination 
FIGURE 38, D 


Lyperosomum stunkardi PAaNpE, Proc. Nat. Acad. Sci. India, vol. 9, pp. 16-19, 
figs. 1-2, 1939. 

Olssoniella stunkardi Travassos, Monogr. Inst. Oswaldo Cruz, No. 2, p. 221, est. 
83, fig. 4; est. 85, fig. 3, 1944. 


Description—Body muscular, cylindrical to slightly flattened, 
with rounded anterior and tapering posterior ends, measuring 2.82 
to 8.98 mm. long by 0.22 to 0.30 mm. wide in region of vitellaria. 
Cuticle thick, aspinose, finely wrinkled transversely. Oral sucker 
0.16 to 0.23 mm. in diameter, muscular, subterminal to a short lip- 
like projection. Acetabulum 0.19 to 0.28 mm. long by 0.22 to 0.85 
mm. wide, located one-sixth to one-seventh of body length from an- 
terior end; fairly muscular, somewhat protrusible, with center often 
protruded so as to obliterate its lumen; with a small, flat appendage 
on each lateral margin. Ratio of width of oral sucker to acetabulum 
1 :1.85 to 1:1.75. Pharynx muscular, 0.05 to 0.07 mm. in diameter. 
Esophagus in relaxed specimens narrow, 0.20 to 0.32 mm. long, 
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straight to slightly wavy, bifurcating dorsal to cephalic margin of 
acetabulum. Ceca slender, becoming bulbous toward posterior ends 
in some specimens, slightly sinuous, terminating at different levels, 





Imm. 





Ficure 38.—a, Brachylecithum americanum Denton, 1945, from the liver of Buteo lineatus, 
ventral view (the testes are tandem in position rather than oblique as they usually are); 
b, Brachylecithum stunkardi (Pande, 1939), from the liver of Cyanocitta cristata, ventral 
view; c, Brachylecithum exochocotyle, new species, from the liver of Toxostoma rufum, ventral 
view; d, lateral view of anterior end of Brachylecithum exochocotyle, from Toxostoma rufum, 
showing position of suckers and shallow lumen of acetabulum; ¢, Lubens lubens (Braun, 
1901), from the gall bladder of Cassidix mexicanus prosopidicola, ventral view; f, Lubens 
lubens, from the gall bladder of Piranga olivacea, ventral view. 
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from one-fourth to one-half the distance from vitellaria to posterior 
end of body. Excretory pore terminal. Excretory vesicle tubular, 
voluminous, and somewhat sinuous, extending anteriorly to level of 
posterior vitelline follicles. Genital pore median, about two-thirds 
of distance from oral sucker to acetabulum, and well in front of 
intestinal bifurcation. Testes large, 0.10 to 0.36 mm. in greatest 
diameter, round to oval, the long axis varying with state of contrac- 
tion, located one directly behind the other and occupying almost 
entire width of body. Anterior testis separated from acetabulum by 
6 to 9 loops of uterus in relaxed specimens; posterior testis separated 
from anterior testis by a single uterine loop. Cirrus sac large, bulb- 
shaped, 0.14 to 0.19 mm. long by 0.07 to 0.09 mm. wide, containing a 
convoluted seminal vesicle, ejaculatory duct and muscular eversible 
cirrus, situated so that the posterior one-half to three-fourths of its 
length lies dorsally to acetabulum. Ovary transversely oval, 0.07 
to 0.19 mm. long by 0.15 to 0.25 mm. wide, situated immediately be- 
hind posterior testis and separated from it by a single uterine loop. 
Seminal receptacle globular, 0.05 to 0.08 mm. in diameter, immedi- 
ately posterior to ovary. Mehlis’ gland large, situated posterolaterally 
to seminal receptacle. Laurer’s canal not observed. Each vitellaria 
composed of 8 to 12 large ovoid follicles, located immediately pos- 
terior to Mehlis’ gland and beginning at about equator of body. 
Uterus convoluted, filling greater part of body posterior to vitel- 
Jaria, then passing ventral or to either side of ovary, dorsal or to 
either side of posterior testis, between testes or dorsal to anterior 
testis, to form 6 to 9 lateral loops before passing to genital pore. 
Mature ova light to dark brown, 30, to 41 long by 21p to 27» wide 
(38u to 45pu by 28 to 33y before preservation). 

Host.—Cyanocitta cristata (Linnaeus). 

Habitat.—Liver. 

Localities —Trxas: Houston; Viretnta: Mountain Lake. 

Material—aA specimen has been deposited in United State National 
Museum, Helm. Coll. No. 36795. 

Remarks.—Brachylecithum stunkardi is described here from 16 
young specimens obtained from the liver of a blue jay, Cyanocitta 
cristata, collected at Houston, Tex., and 9 specimens just reaching 
sexual maturity from the same host obtained at Mountain Lake, Va. 
Since this trematode was found in only two (7.7 percent) of 26 blue 
jays examined from various localities, it apparently is not very com- 
mon in this host. 

The material in the present collection, although slightly smaller 
and possibly younger, agrees very closely with that described by 
Pande (1939) in (1) shape of the body; (2) size, shape, and relative 
position of the suckers; (3) size, shape, and relative position of geni- 
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tal organs; (4) position of the genital pore; (5) position and shape 
of vitellaria; (6) course of the uterus; and (7) size of ova. Our 
material differs from Pande’s in having the intestinal bifurcation 
more posterior in position; it lies dorsal to the cephalic portion of the 
acetabulum, with the result that the genital pore is anterior to the 
intestinal bifurcation in our specimens, while it is posterior to the 
bifurcation in the material described by Pande. 

Brachylecithum eophonae described by Yamaguti (1941) from a 
finch, Hophona personata, seems to differ from B. stunkardi only in 
having slightly larger ova. We consider the two forms to be synony- 
mous. Furthermore, we are of the opinion that the material from 
Corvus corone described briefly and figured by Braun (1902, plate 6, 
figure 66) as Lyperosomum sp. is unquestionably a representative of 
B. stunkardi. 

Brachylecithum stunkardi is closely related to B. lobatum (Rail- 
liet, 1900) and may possibly be a synonym of it. As pointed out by 
Travassos (1944, pp. 210-212) considerable confusion concerning the 
characteristics of B. lobatum exists, resulting from authors’ confus- 
ing it with L. Zongicauda (Rudolphi, 1809), and possibly with other 
similar forms that occur in the same host group. Until adequate de- 
scriptions of B. lobatum and L. longicauda are available for compari- 
son and the confusion concerning these forms is cleared up, we feel 
justified in retaining B. stwnkardi as a separate species. 


BRACHYLECITHUM EXOCHOCOTYLE, new species 
FIcureE 38, c, d 


Diagnosis—Body elongated, slightly flattened, 1.42 to 2.50 mm. 
long by 0.28 to 0.59 mm. wide, widest in region of vitellaria. Cuticle 
aspinose, finely striated transversely, with small retractile sensory 
papillae on margins of anterior third of body. Oral sucker subtermi- 
nal to a short liplike projection, 0.16 to 0.18 mm. long by 0.15 to 0.17 
mm. wide. Acetabulum large, 0.22 to 0.28 mm. long by 0.28 to 0.35 mm. 
wide, with a small, flat, conical thickening on each lateral margin, 
located about one-sixth of body length from anterior end. Ratio of 
width of oral sucker to acetabulum 1:1.8 to 1:2.1. Pharynx 0.05 to 
0.07 mm. long by 0.06 to 0.09 mm. wide. Esophagus narrow, slightly 
wavy, 0.09 to 0.13 mm. long, bifurcating about two-thirds the distance 
from oral sucker to acetabulum. Ceca slender, slightly sinuous, termi- 
nating a short distance posterior to vitellaria. Excretory pore termi- 
nal. Genital pore median, ventral to intestinal bifurcation. Testes 
conspicuously large, transversely oval, 0.14 to 0.25 mm. long by 0.22 to 
0.46 mm. wide, located one immediately behind the other, with anterior 
one contiguous to or slightly overlapping zone of acetabulum. Cirrus 
sac large, oval, 0.13 to 0.19 mm. long by 0.08 to 0.13 mm. wide, contain- 
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ing coiled seminal vesicle and eversible cirrus, with approximately 
posterior half lying dorsally to anterior margin of acetabulum. Ovary 
oval in shape, small, 0.07 to 0.12 mm. long by 0.11 to 0.17 mm. wide, 
located immediately behind posterior testis, lateral in position, with 
outer margin pressed close against either right or left cecum. Seminal 
receptacle large, globular, located posteromedially to ovary. Vitel- 
laria composed of 8 to 12 large oval follicles on each side of body, lo- 
cated immediately posterior to ovary. Uterus convoluted filling 
greater part of body posterior to ovary, then passing to either right or 
left of posterior testis and ovary, dorsal to anterior testis, to describe 
two or three lateral loops dorsal to acetabulum before ascending to 
genital pore. Mature ova dark brown, 46, to 53p long by 27p to 
32u, wide. 

Host.—Toxostoma rufum (Linnaeus). 

Habitat.—Liver. 

Locality.—Grorcta: Athens. 

Type specimen.—U.S.N.M. Helm. Coll. No. 37122. Additional 
specimens, Nos. 36755 and 36756. 

Remarks.—Brachylecithum exochocotyle is described from more than 
75 specimens removed from the liver of a brown thrasher, 7oxostoma 
rufum, obtained at Athens, Ga. This infection, the only one (2.44 
percent) encountered in 41 brown thrashers examined from various 
localities, occurred as a double infection with Lyperosomum oswaldoi. 
The bird, which was found in a dying condition with its liver almost 
completely destroyed, was the only host examined that showed definite 
evidence of being harmed by its dicrocoeliid infections. 

Brachylecithum exochocotyle can be separated from B. stunkardi, 
which it resembles very closety, by its shorter and wider body, its rela- 
tively smaller oral sucker, its large oval testes, its relatively smaller 
ovary, and especially in the difference in size and appearance of the 
vitelline follicles. 


Genus ATHESMIA Looss, 1899 
ATHESMIA HETEROLECITHODES (Braun, 1899) 
FIGure 36, f 


Distomum heterolecithodes Braun, Zool. Anz., vol. 22, p. 3, 1899. 
Athesmia reelfooti DENTON, in Petri, Trans. Amer. Micr. Soc., vol. 61, p. 60, 1942. 
A single mature specimen belonging to the genus Athesmia was dis- 
sected from the liver of a Florida gallinule, Gallinula chloropus 
cachinnans Bangs, collected at Reelfoot Lake, Tenn. It is possible to 
assign this material to A. heterolecithodes (Braun, 1899), although 
. our specimen differs somewhat from this species as redescribed by 
Jacoby (1899a, b) in having a narrower and longer body, relatively 
shorter ceca, more posterior genital pore, and a smaller cirrus pouch. 
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The differences noted, except possibly the difference in the size of the 
cirrus pouch, can be attributed to a difference in the state of body con- 
tractions. Since this is the first time A. heterolecithodes has been re- 
ported from the New World, a detailed description of the specimen 
is given below. 

Description—Body slender and semitransparent, approximately 
11.4 mm. long by 0.69 mm. wide at level of acetabulum; sides almost 
parallel. Cuticle thin, without spines. Oral suckers subterminal, 
0.44 mm. long by 0.43 mm. wide. Acetabulum smaller, 0.36 mm. in 
diameter, situated about one-seventh of body length from anterior 
end. Pharynx 0.10 mm. in diameter. Esophagus narrow and 
straight, 0.39 mm. long, bifurcating about two-fifths the distance 
from oral sucker to acetabulum. Ceca slender, unequal in length, ex- 
tending to about level of caudal extremity of vitellarium. Excretory 
pore terminal. Genital pore median, a short distance posterior to 
intestinal bifurcation. Anterior testis 0.51 mm. long by 0.26 mm. 
wide, irregular in outline, deeply fissured on lateral margins, situated 
toward same side of body as vitellarium. Posterior testis 0.02 mm. 
long by 0.26 mm. wide, of same shape as anterior testis, situated on 
opposite side of body, 0.87 mm. behind level of anterior testis. Cirrus 
sac pear-shaped, 0.24 mm. long by 0.14 mm. wide, containing coiled 
seminal vesicle and eversible cirrus. Ovary small, 0.16 mm. long by 
0.27 mm. wide, deeply lobed, situated preequatorily on opposite side of 
body from vitellarium. Seminal receptacle large, globular, just pos- 
terior to ovary. Mebhlis’ gland at posteromedial margin of seminal 
receptacle. Vitellarium unilateral, consisting of numerous small fol- 
licles, divided into one large and two small groups, extending from 
level of Mehlis’ gland through a distance of 3.43 mm. on right side 
of body. Uterus with many coils, descending first to posterior end 
of body, then ascending, passing to right of ovary and posterior testis, 
to left of anterior testis and dorsal to acetabulum and cirrus sac to 
genital pore. Mature ova dark brown, 35, to 38 long by 23p to 25h 
wide. 

Additional host.—Gallinula chloropus cachinnans Bangs. 

Habitat.—Liver. 

Locality —Trnnesstx : Reelfoot Lake. 

Material—The specimen has been deposited in the United States 
National Museum, Helm. Coll. No. 36782. 


Genus LUBENS Travassos, 1920 
LUBENS LUBENS (Braun, 1901) 
Figure 38, e, f 


Dicrocoelium lubens Braun, Centralbl. Bakt. Parasit., vol. 29, p. 945, 1901. 
Euritrema (Lubens) lwbens Travassos, Arch. Ese. Sup. Agr. e Med. Vet. Nicthe- 
roy, vol. 3 (1919), pp. 19-20, 1920. 
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Lubens lubens (Braun, 1901) Srrom, Parasitol. Sborn. Zool. Inst. Acad. Nauk 
U.S. 8. R., vol. 8, p. 180, 1940. 


Description —Body thick and broadly oval, tapering toward ex- 
tremities, measuring 5.36 to 5.64 mm. long by 2.25 to 2.64 mm. wide, 
widest near posterior end of vitellaria. Cuticle thick, without spines, 
transversely wrinkled, and with retractile sensory papillae on the 
preacetabular margins of body. Oral sucker muscular, subterminal 
in position, oval in shape and measuring 0.42 to 0.47 mm. in diameter. 
Acetabulum muscular, 0.42 to 0.50 mm. in diameter, situated relatively 
close to oral sucker within anterior fourth of body. Ratio of sucker 
diameters about 1:1. Pharynx large, globular, 0.16 mm. long by 0.19 
to 0.21 mm. wide. Esophagus short, straight, approximately equal 
in length to pharynx. Intestine bifurcating at approximately two- 
thirds the distance from oral sucker to acetabulum. Ceca narrow, 
slightly sinuous, passing dorsal to lateral margins of testes and 
medial margins of vitellaria to terminate about midway between ends 
of vitellaria and posterior end of body. Excretory pore terminal. 
Excretory vesicle tubular and voluminous, extending anteriad to about 
equator of body where it receives a common collecting tubule from 
each side of body. Each common collecting tubule passing antero- 
lateral to posterior level of testes where it divides into an anterior and 
posterior main collecting tubule. Genital pore median, at posterior 
level of pharynx. Testes rounded, approximately equal in size, 0.30 to 
0.50 mm. in diameter, situated directly opposite each other, lateral to 
the acetabulum with their zones lying almost entirely within that of 
acetabulum. Cirrus sac small, club-shaped, 0.38 mm. long by 0.11 
mm. wide (single specimen), extending slightly posterior to intestinal 
bifurcation, containing convoluted seminal vesicle, prostatic gland 
cells, and eversible cirrus. Ovary rounded, 0.28 to 0.43 mm. in diameter 
situated either to right or left side of body close behind the respective 
testis. Seminal receptacle small, situated dorsal to posteromedial 
margin of ovary. Mehlis’ gland diffuse, located ventral to medial 
margin of seminal receptacle. Vitellaria composed of numerous oval 
follicles, situated in lateral margins of body, extending posteriorly 
from within zone of acetabulum for a distance of 2.67 to 2.96 mm. 
(or about half the total body length). Vitelline ducts arising at 
point approximately midway the vitellaria. Uterus very voluminous 
and greatly convoluted, filling most of postacetabular region of body 
and sending characteristic loops lateral to testes to anterior level of 
acetabulum before following a wavy course to genital pore. Mature 
ova numerous, dark brown, 26u to 31 long by 17p to 23 wide, fully 
embryonated when oviposited. Miracidium symmetrical, ciliated, 
possessing a stylet and having two large oval oppositely situated 
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vesicles in the posterior half of body; vesicles containing highly re- 
fractile granules. 
Additional hosts—Cassidix mexicanus prosopidicola Lowery and 


Piranga olivacea (Gmelin). 


Habitat.—Gall bladder. 

Localities. —Texas, Eagle Lake; Vircrn1a, Mountain Lake. 

Material.—A specimen from the mesquite grackle has been deposited 
in the United States National Museum, Helm. Coll. No. 36746. 

Remarks.—The above description of Lubens lubens is based on four 
mature specimens from the gall bladders of two of nine mesquite 
grackles, Cassidixmewxicanus prosopidicola, collected at Eagle Lake, 
Tex. The infected birds contained one and three worms, respectively, 


‘and each was infected with another species of dicrocoeliid trematode. 
‘These specimens fit perfectly into the present concept of LZ. lubens, 


which was recently expanded by Travassos (1944) to include four 


former species and specimens from 27 different hosts. This species 


has not heretofore been reported from North America or any place 
outside of Brazil. 
Tn addition to the worms from the mesquite grackles, a single mature 


‘specimen of this species was found in the gall bladder of a scarlet 
‘tanager, Piranga olivacea, collected at Mountain Lake, Va. This 
‘specimen (fig. 38, f), although it is sexually mature and has the 


uterus distended with eggs, measures only 2.45 mm. long by 1.51 mm. 
wide. The oral sucker measures 0.27 mm. long by 0.39 mm. wide. 


The acetabulum 0.29 mm. long by 0.89 mm. wide. Ratio of oral 
sucker to acetabulum 1:1. The testes measure 0.21 mm. and 0.24 mm. 


in greatest diameter. The ovary is 0.18 mm. long by 0.27 mm. wide. 
The vitellaria extend 0.95 mm. along the sides of the body. The cirrus 
pouch measures 0.16 mm. long by 0.08 mm. wide. The ova are 40p to 
43n long by 23 to 24 wide. 


Genus CONSPICUUM Bhalerao, 1936 
CONSPICUUM ICTERIDORUM, new species 
FIGurE 39, a, 0 


Diagnosis —Body fairly thick and muscular, elongated oval, taper- 
ing to posterior end, 2.20 to 5.97 mm. long by 0.70 to 1.97 mm. wide, 
widest in region between testes and ovary. Cuticle thick, without 
spines, smooth or with fine transverse wrinkles when slightly con- 
tracted. An undetermined number of small retractile sensory papillae 
visible on lateral margins of anterior half of body; papillae much 
more numerous on the inconspicuous dorsal liplike projection and 
along lateral margins of oral sucker. Oral sucker strongly muscular, 
subterminal, 0.20 to 0.58 mm. in diameter. Acetabulum large and 
muscular, with deep cup-shaped lumen, situated at junction of ante- 
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rior and middle body thirds; it measures 0.38 to 0.82 mm. in diameter. 
Ratio of diameter of oral sucker to acetabulum varying from 1:1.3 
to 1:1.9. Prepharynx absent. Pharynx globular, 0.08 to 0.23 mm. 
in diameter. Esophagus narrow, usually slightly wavy, 0.08 to 0.40 
mm. long, bifurcating one-half to two-thirds the distance from oral 
sucker to acetabulum. Ceca of medium width, straight to slightly 
wavy, passing outside of lateral margins of testes to terminate about 
midway between ends of vitellaria and posterior end of body. Cere- 
bral ganglion conspicuous, ventral to posterior margin of pharynx. 
Excretory pore terminal. Excretory vesicle (fig. 39, 6) simple, tubu- 
lar, extending anteriorly through about one-third of body length, 
receiving a common collecting tubule from each side. Kach common 
collecting tubule rather voluminous, passing anterolaterally between 
testes and acetabulum to divide into an anterior and posterior main 
collecting tubule at level of equator of acetabulum. Each anterior 
and posterior main collecting tubule on each side of body giving rise 
to three short accessory tubules. Each accessory tubule branching 
into a dorsal and ventral capillary tubule, each of which terminates 
in a single flame cell. Flame cell pattern 2 [(2+2+2)+(2+2+2)]. 
Genital pore median, at level of pharynx. Testes rounded, 0.09 to 
0.45 mm. in diameter, situated directly opposite with their fields widely 
separated and their zones immediately behind or overlapping that of 
acetabulum. Vasa efferentia arising from anteromedial margin of 
testes and passing anteriorly and medially to unite as they enter cirrus 
sac. Cirrus sac elongated, 0.24 to 0.73 mm. long by 0.09 to 0.84 mm. 
wide, containing a convoluted seminal vesicle, ejaculatory duct sur- 
rounded by prostatic gland cells and eversible cirrus; it usually lies 
entirely in front of acetabulum. Ovary round to transversely oval, 
0.10 to 0.836 mm. in greatest diameter, situated submedially, relatively 
far from testes. Seminal receptacle globular, located dorsal or pos- 
terior to caudal margin of ovary. Mehlis’ gland situated medially to 
seminal receptacle. Laurer’s canal present. Vitellaria composed of 
numerous medium-sized oval follicles, mainly extracecal, extending 
posteriorly from within testicular zones for a distance of 0.82 to 2.11 
mm. (about two-thirds distance to posterior end of body). Vitelline 
ducts arising from about middle of vitellaria. Uterus convoluted, 
filling most of posttesticular region of body, then following an un- 
dulating course to genital pore. Mature ova dark brown, 27» to 33p 
long by 17p to 28 wide, fully embryonated with oviposited. Mira- 
cidium symmetrical, ciliated, possessing a stylet and with two large 
oppositely situated vesicles in the posterior half of body; vesicles 
containing highly refractile granules. 

Hosts —Quiscalus quiscula aeneus Ridgway (type), Quiscalus 
quiscula quiscula (Linnaeus), Cassidix mewicanus prosopidicola 
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Lowery, Cassidix mewxicanus major (Vieillot), Huphagus Carolinus 
(Miiller), and Sturnella magna argutula Bangs. 
Habitat.—Gall bladder. 


Imm. 








Ficure 39.—a, Conspicuum icteridorum, new species, from the gall bladder of Quiscalus 
quiscula aeneus, ventral view; b, excretory system of Conspicuum icteridorum (freehand 
sketch on camera lucida outline); c, Conspicuum macrorchis, new species, from gall bladder 
of Corous brachyrhynchos, ventral view; d, Zonorchis alveyi (Martin and Gee, 1949), from 
the gall bladder of Pipilo erythrophthalmus, ventral view; ¢, optical sagittal section of 
anterior end of Zonorchis alveyi, from Pipilo erythrophthalmus, showing relative position of 
organs and deep lumen of acetabulum. 
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Localities —Trxas: Eagle Lake (type), and Houston; TENNESSEE: 
Nashville, Stone River Park, Mount Juliet, and Reelfoot Lake; 
Groro1a: Augusta and Athens; Micuiean: East Lansing. 

Molluscan host.—Deroceras laeve (Miller). 

Type specimen.—U.S.N.M. Helm. Coll. No. 36740. Additional spec- 
imens, Nos. 36741, 86742, 36748, and 36744. 

Remarks.—C onspicuum icteridorum is described from some 70 speci- 
mens obtained from the gall bladders of the six hosts collected in the 
various localities listed above. Of 50 individuals of the avian host 
species examined by us, 42 percent were infected with this trematode. 
Individual birds harbored 1 to 18 worms, 5 being the average per 
bird. The bronzed grackle, Quisculus quiscula aeneus, has been found 
infected more often than the other host species. 

Conspicuum icteridorum is more closely related to C. conspicuum 
(Faria, 1912) as redescribed by Travassos (1944) than to other mem- 
bers of the genus. The present material cannot be assigned to that 
species because of one striking and several minor differences. Travas- 
sos emphasizes that in C. conspicuum the vasa efferentia fuse to form 
a long vas deferens about midway between the testes and cirrus pouch 
and states that this curious arrangement has been observed in only 
one other Brazilian dicrocoeliid, Concinnum ellipticum ('Travassos, 
1941). In our material from all six hosts the vasa efferentia remain 
separated up to the point of entrance into the cirrus pouch. Although 
little or no significance is attached to egg size as a distinguishing 
characteristic of dicrocoeliids, it should be pointed out that a large 
number of ova from mature specimens of C. ictertdorum collected from 
various hosts from various localities have been shown to be consistently 
smaller than the ova of C. conspicuum. Conspicuum icteridorum also 
differs from C. conspicuum in having the anterior segment of the 
body relatively more reduced and the uterus in that portion less ex- 
tensively developed. ‘The cirrus pouch is relatively larger and extends 
well behind the intestinal bifurcation in all specimens, and as far as 
the anterior margin of the acetabulum in many. The gonads are 
usually rounded though in some old specimens they show a tendency 
to be slightly lobed. 


CONSPICUUM MACRORCHIS, new species 


FIGURE 39, c 


Diagnosis——Body elongated, rather thick and muscular, 4.27 to 
5.47 mm. long by 1.40 to 2.04 mm. wide, widest in region between testes 
and ovary. Cuticle thick, without spines, longitudinally striated and 
finely wrinkled transversely, and with retractile sensory papillae, 
which are visible only on margins of preacetabular region of body. 
Oral sucker strongly muscular, subterminal, preceded dorsally by a 
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fairly prominent liplike projection; it measures 0.30 to 0.50 mm. in 
diameter. Acetabulum large, 0.55 to 0.84 mm. in diameter, muscular, 
with deep cup-shaped lumen, situated at junction of anterior and 
middle body thirds. Ratio of diameter of oral sucker to acetabulum 
1:1.5to1:2. Pharynx globular, 0.14 to 0.24 mm. in diameter. Eso- 
phagus short, 0.15 to 0.20 mm. long, somewhat thickened and ap- 
parently glandular, bifurcating one-third to one-half the distance 
from oral sucker to acetabulum. Ceca fairly wide, slightly sinuous, 
passing dorsal to lateral margins of testes and terminating about one- 
third the distance from ends of vitellaria to posterior end of body. 
Excretory system like that of C. icteridorwm, with the exception that 
the common collecting tubules pass ventral to inner margins of testes, 
and these divide into main collecting tubules at ventromedial margins 
of the male organs. Genital pore median, at about posterior level of 
pharynx. Testes rounded, large, 0.25 to 0.77 mm. in greatest diameter, 
situated directly opposite, with zones partly overlapping caudal bound- 
ary of acetabular zone. Vasa efferentia arising from anterior margin 
of testes and passing anteriorly and medially to unite at entrance into 
cirrus pouch. Cirrus sac elongated oval, 0.33 to 0.66 mm. long by 
0.12 to 0.19 mm. wide, usually lying entirely anterior to acetabulum, 
containing convoluted seminal vesicle, ejaculatory duct surrounded by 
prostatic gland cells and eversible cirrus. Ovary transversely oval, 0.30 
to 0.387 mm. in width, usually situated near middle of body. Seminal 
receptacle small, located just posterior to ovary. Mehlis’ gland medial, 
just posterior to ovary, at one side of seminal receptacle. Laurer’s 
canal present. Vitellaria composed of numerous medium-sized fol- 
licles, mainly extracecal, extending for a distance of 1.73 to 2.28 mm., 
beginning near anterior level of testes, ending about two-thirds the 
distance from acetabulum to posterior end of body. Vitelline ducts 
arising at about middle of the vitellaria. Uterus much convoluted, 
filling most of posttesticular region of body, then following a wavy 
course to genital pore. Mature ova dark brown, 27 » to 31 » long by 
19 » to 21 » wide, fully embryonated when oviposited. Miracidium as 
in C. icteridorum. 

Host.—Corvus brachyrhynchos Brehm. 

Habitat.—Gall bladder. 

Localities —Txrxas: Clodine (type), and Sealey. 

Molluscan host.—Bulimulus alternatus mariae (Albers). 

Type specimen.—v.S.N.M. Helm. Coll. No. 36747. Additional 
specimen, No. 36748. 

Remarks.—Conspicuum macrorchis is described from 47 mature 
specimens from the gall bladder of 4 of 10 crows, Corvus brachyrhyn- 
chos, examined from Clodine and Sealey, Tex. Individual hosts 
harbored 6, 8, 8, and 25 worms, respectively. Crows examined from 
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other localities have failed to yield specimens of this species suggesting | 
that its range coincides with that of the molluscan intermediate host. | 

Conspicuum macrorchis is closely related to C. tcteridorum, but may | 
be easily distinguished from it by its larger and decidedly more: 
muscular body, its more extensively developed vitellaria and uterus: 
and its conspicuously larger testes. 


Genus ZONORCHIS Travassos, 1944 


ZONORCHIS ALVEYI (Martin and Gee, 1949), new combination 
FIGURE 39, d, e 


Eurytrema alveyi Martin and Ger, Journ. Parasitol., vol. 35, pp. 61-66, 2: 
figs., 1949. 


The material in the present collection, consisting of 48 mature: 
specimens, agrees very closely with that recently described as Hury-. 
trema alveyt by Martin and Gee (1949) in size and arrangement of | 
internal organs. Our largest specimens are slightly longer than the 
original material; they measure 5.42 mm. in length. The “small 
protuberances” reported on the cuticula of the anterior body region» 
of the type material are conical, retractile, sensory papillae, and are 
not to be confused with the tuberculations on the cuticle of Brachyle- 
cithum rarum and B,. tuberculatum. The acetabulum (fig. 39, e), 
which is strongly muscular, with a deep cup-shaped lumen, is situated | 
at the junction of the anterior and middle body-thirds. The ratio of! 
the diameter of the oral sucker to acetabulum varies from 1:1.3 to 
1:1.5. Not stressed in the original description is the characteristic 
manner in which the ceca pass dorsal to the medial margins of the 
testes, forcing these organs against the lateral body walls. The ceca: 
continue posteriorly some distance beyond the testes, medially to the: 
vitellaria. The ovary, which is shallowly but distinctly lobed in all 
of our specimens, lies slightly to the left of the midline as often as. 
to the right of that line. The uterus, which fills most of the post- 
acetabular region of the body, forms characteristic anteriorly directed | 
loops between the acetabulum and testes before ascending to the genital 
pore by a slightly wavy course. 

Although the complete excretory system could not be worked out: 
from our specimens, sufficient details could be seen to indicate that. 
the system differs from that described for the type material. In our 
material the common collecting tubules pass anteriorly and laterally, 
dorsal to the medial margins of the testes, to bifurcate into anterior 
and posterior main collecting tubules at the level of the equator of | 
the acetabulum (or dorsal to anterior margins of testes). Each of 
the anterior main collecting tubules gives rise to three accessory 
tubules which branch almost immediately into dorsal and ventral 
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capillary tubules. Of the anterior pair of capillary tubules, one 
extends straight anteriorly along the oral sucker and the other turns 
ventrally at right angles along the posterior wall of the sucker. 
The middle pair of capillaries arises at approximately the posterior 
level of the cirrus sac; one passes ventrally in an anteromedial di- 
rection, the other dorsally and medially toward the posterior end of 
the cirrus sac. The posterior pair of capillaries arises just a short 
distance anterior to the junction of the anterior and posterior main 
tubules; one passes anteromedially toward the anterior margin of the 
acetabulum while the other one passes medially toward the center of 
the acetabulum. The origin and number of capillaries arising from 
the posterior main collecting tubules could not be determined. How- 
ever, it seems logical that three pairs of capillaries also arise from 
each of the posterior main collecting tubules, as described for other 
species of Dicrocoeliinae, and that the complete system is very similar 
to that described for Conspicuum icteridorum. 

Zonorchis alveyi was described originally from specimens from the 
gall bladder of the slate-colored junco, Junco hyemalis (Linnaeus), 
from the vicinities of Lafayette and Greencastle, Ind. The present 
paper reports specimens from the gall bladder of the red-eyed towhee, 
Pipilo erythrophthalmus (Linnaeus), from Mountain Lake, Va., 
Highlands, N. C., and Athens, Ga.; from the white-throated sparrow, 
Zonotrichia albicollis (Gmelin), from Houston, Tex.; from a white- 
crowned sparrow, Zonotrichia leucophrys (Forster), from Athens, 
Ga.; and from the swamp sparrow, Melospiza georgiana (Latham), 
and a song sparrow, MJelospiza melodia (Wilson), from Augusta, Ga. 
Individual birds harbored one to eight worms, four being the average 
per bird. The red-eyed towhee has been found infected more often 
than the other hosts and harbored the largest number of worms. Two 
specimens, No. 36738 from the red-eyed towhee and No. 36789 from the 
white-throated sparrow, have been deposited in the helminthological 
collection of the United States National Museum. 

We do not agree with Martin and Gee (1949) in assigning this form 
to the genus Hurytrema. The shape of the body, the location of the 
genital pore (ventral to the pharynx), the nature and extent of the 
vitellaria, together with the fact that the acetabulum is larger than 
the oral sucker (about 1.4:1), definitely indicate affinities with mem- 
bers of the genus Zonorchis Travassos, 1944. The proper designa- 
tion of the species, then, is Zonorchis alveyi (Martin and Gee, 1949), 
new combination. In describing Z. alveyi (=Eurytrema alveyt) the 
authors compared it only with Concinnum ludovicianae (Petri, 1942) 
Travassos, 1944, a form to which it has only a superficial resemblance. 
From other species of the genus Zonorchis, with which it appears to be 
more closely related than to species of the genus Concinnum, Z, alveyt 


. 
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can be readily distinguished by the manner in which its fairly wide. 
ceca pass medially to the testes and vitellaria, and in having the com- 
mon collecting tubules of the excretory system pass dorsal to the: 
medial margins of the testes. 


ZONORCHIS PETIOLATUM (Railliet, 1900), new combination 
FIGurE 40, a—d 


Dicrocoelium petiolatum RAILuirtT, Comp. Rend. Soc. Biol., vol. 52, p. 241, 1900, } 

Eurytrema sp. DENTON, in Petri, Trans. Amer. Micr. Soc., vol. 61, p. 61, 1942.) 

Lyperosomum petiolatum TRAVASSOS, Monogr. Inst. Oswaldo Cruz, No. 2, pp. 136- - 
137, est. 45, figs. 3-6, 1944. 

Description: Body spindle-shaped when relaxed, fairly thick and] 
muscular, 2.26 to 4.18 mm. long by 0.34 to 0.92 mm. wide, widest in: 
region between testes and ovary. Cuticle without spines and with, 
small retractile sensory papillae, which are more visible on margins of! 
anterior half of body. Oral sucker muscular, 0.18 to 0.20 mm. ini 
diameter, subterminal in position and preceded dorsally by a fairly) 
prominent liplike projection. Acetabulum muscular, with deep cup-- 
shaped lumen, much larger than oral sucker, 0.25 to 0.40 mm. in) 
diameter, situated within anterior fourth of body. Ratio of diameter} 
of oral sucker to acetabulum varying from 1:1.7 to 1:2.19. Pharynx 
globular, 0.05 to 0.10 mm. in diameter. Esophagus narrow, usually | 
straight, 0.10 to 0.13 mm. long, surrounded by minute gland cells, . 
Esophagus bifurcating one-half to two-thirds the distance from oral | 
sucker to acetabulum. Ceca slender and slightly sinuous, passing | 
dorsolaterally to margins of testes, terminating approximately one-- 
half the distance from vitellaria to posterior end of body. Excretory | 
pore terminal. Excretory vesicle tubular and voluminous, extending ! 
anteriad almost to Mehlis’ gland, receiving a common collecting tubule > 
from each side of body. Each common collecting tubule passing ; 
anterolaterad to level of equator of testes where it branches into an \ 
anterior and posterior main collecting tubule. Genital pore median | 
at about posterior level of pharynx. Testes rounded, 0.09 to 0.20 mm, . 
in greatest diameter, situated directly opposite with zones contiguous ° 
or partly overlapping that of acetabulum. Cirrus sac club-shaped, , 
0.14 to 0.21 mm. long by 0.05 to 0.06 mm. wide, lying entirely in front 
of or partly dorsal to anterior margin of acetabulum, containing con-- 
voluted seminal vesicle, prostatic gland cells, and eversible cirrus. . 
Ovary round to transversely oval, 0.08 to 0.20 mm. in long axis, . 
situated to either right or left side of body, relatively close behind | 
testis on ovarian side of body. Seminal receptacle globular, located | 
dorsal to caudal margin of ovary. Mehlis’ gland situated at postero- 
medial margin of seminal receptacle. Vitellaria composed of numer- 
ous medium-sized follicles, extending along lateral margins of body 
for a distance of 0.85 to 1.32 mm., beginning within testicular zone and 
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Ficure 40.—a, Zonorchis petiolatum (Railliet, 1900), from the gall bladder of Cyanocttta 
cristata, ventral view, showing relative position of organs and shape of body in relaxed 
specimen; J, contracted specimen of Zonorchis petiolatum, from Cyanocitta cristata, showing 
a resemblance to species of the genus Platynosomum; ¢, extended specimen of Zonorchts 
petiolatum, from Cyanocitta cristata, showing a resemblance to certain species of the genus 
Lyperosomum; d, optical sagittal section of anterior end of Zonorchis petiolatum, from 
Cyanocitta cristata, showing relative position of organs and deep lumen of acetabulum. 
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terminating about midway between acetabulum and posterior end of 
body. Vitelline ducts arising from middle of vitellaria. Uterus 
greatly convoluted, filling most of postacetabular region of body, then 
following an undulating course to genital pore. Ova numerous, dark 
brown when mature, 30 to 36h long by 20p to 24p wide. 

Additional hosts —Cyanocitta cristata (Linnaeus), Richmondena 
cardinalis (Linnaeus), Hedymeles ludovicianus (Linnaeus), and 
Melanerpes erythrocephalus (Linnaeus). 

Habitat.—Liver and gall bladder. 

Localities. Trxas: Houston, Dewalt, and Eagle Lake; Missts- 
sIPPI: State College; NeprasKa: Lincoln. 

Specimens No. 36734 from the blue jay Cyanocitta cristata, No. 36735 
from the red-headed woodpecker, Melanerpes erythrocephalus, and 
No. 36736 from the cardinal, Richmondena cardinalis, have been de- 
posited in the helminthological collection of the United States 
National Museum. 

The above description of Zonorchis petiolatum is based on a study 
of more than 100 living and preserved specimens. Usually the num- 
ber of worms per host is small, but as many as 75 specimens have been 
taken from a single blue jay from the vicinity of Houston, Tex. In 
this locality this trematode seems to be particularly prevalent in the 
blue jay and cardinal. Numerous blue jays and cardinals examined 
from other localities by the authors have not been found to be infected. 

Railliet (1900) very briefly described under the name of Dicrocoe- 
lium petiolatwm a trematode from the liver of Garrulus glandarius, 
the European jay. The following year Braun (1901) obtained from 
the same host a trematode that he identified as being identical with 
that described by Railliet. In the same paper Braun (1901) described 
a second species, Dicrocoelium delectans, from the liver of Thraupis 
palmarum, a South American tanager. Undoubtedly, the incomplete- 
ness of Railliet’s description of D. petiolatum, together with the fact 
that certain discrepancies between length of body, ratio of sucker 
sizes, and egg size in the material studied by Braun from the Euro- 
pean jay on the one hand, and from the South American tanager on 
the other, led Braun to redescribe and illustrate these two forms as 
separate and distinct species in a subsequent paper published in 1902. 
In this latter paper Braun gave a more complete description of the 
two forms and materially modified the discrepancies between the two 
forms as relating to ratio of suckers and size of the egg, thereby bring- 
ing these two forms into closer agreement. Braun, however, retained 
both forms as separate species. 

Nicoll (1915) transferred Dicrocoelium petiolatum to the genus 
Platynosomum Wooss, 1907, while Travassos (1916) considered D. 
delectans a member of this same genus. In 1944 Travassos trans- 
ferred D. petiolatum to the genus Lyperosomum Looss, 1899, 
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Travassos (1922) described under the name Platynosomum mar- 
quest a dicrocoeliid from the gall bladder of the same South American 
tanager, Thraupis palmarum. Subsequently, Travassos (1944, p. 
159) recorded this species from several other South American birds 
and declared his species to be synonymous with D. delectans Braun. 
Travassos transferred the species to his newly created genus Zonor- 
chis. If Travassos (1944) is justified in considering the material in- 
cluded in his species marquest to be synonymous with delectans Braun 
(and we agree with Travassos’ decision), the disappearance of the 
discrepancies between petiolatwm Railliet and delectans Braun as 
pointed out by Braun (1901, 1902) becomes apparent. It is suggested, 
therefore, that the material now grouped under the name Zonorchis 
delectans (Braun, 1901) Travassos, 1944, be considered a direct 
synonym of Lyperosomum (=Dicrocoelium) petiolatum (Railliet, 
1900) and that the species be assigned to the genus Zonorchis, as 
Zonorchis petiolatum (Railliet, 1900), new combination. 

The material in our collection is in perfect agreement with the 
present concept of the species Zonorchis petiolatum (= Z. delectans 
of Travassos). From the material originally described by Railliet 
(D. petiolatum) our material differs in having a smaller body, a 
smaller sucker ratio, and smaller ova. From D. petiolatum as de- 
scribed by Braun our material differs only in having a slightly smaller 
body. On the other hand, our material conforms very closely with 
Zonorchis delectans (= Platynosomum marquesi) of Travassos with 
the possible exception that the cirrus pouch in our material is slightly 
smaller. 


DISTRIBUTION AND TAXONOMIC CONSIDERATIONS 


In a recent monograph, Travassos (1944) recognized 25 genera and 
subgenera with approximately 136 species as comprising the subfamily 
Dicrocoeliinae Looss, 1899, family Dicrocoeliidae Odhner, 1910. 
About 84 species belonging to 16 genera and subgenera are recorded 
from avian hosts throughout the world. ‘The present paper reports 
the presence of 9 genera and 22 species of dicrocoeliids from North 
American birds. Three of these species, Athesmia wehri McIntosh, 
1937, from the prairie sharp-tailed grouse, Pedioecetes phasianellus 
campestris, in Montana, Concinnum (= Eurytrema) ludovicianae 
(Petri, 1942) from the rose-breasted grosbeak, Hedymeles ludovici- 
anus, in Nebraska, and Platynosomum (= Dicrocoelium) illiciens 
(Braun, 1901) from the broad-winged hawk, Buteo platypterus, in 
Ohio and Wisconsin, have not been studied by us. Of the remaining 
19 species of dicrocoeliids from North American bird hosts 10 are 
described as new. The hosts, geographic distribution, and authority 
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for the 22 species recorded from North American birds are given in 
table 1. 

Insofar as the over-all taxonomy of the Dicrocoeliinae is concerned 
it is here important only to point out certain duplication of taxonomic 
effort that has appeared in the literature within recent years. In 
studying a section of the subfamily, Bhalerao (1936) suggested that 
the then 17 valid species assigned to the genus Hurytrema Looss, 1907, 
showed characters sufficiently distinct for their separation into five 
subgenera. The names Pancreaticum, Concinnum, Conspicuum, and 
Skrjabinus in addition to Lubens, suggested by Travassos in 1920, 
were proposed for these five subgenera. For the characters on which 
this separation was made the reader is referred to Bhalerao’s original 
paper. 

Strom (1940), in working with dicrocoeliid trematodes from 
Eurasian hosts, accepted Bhalerao’s division of the genus H'urytrema 
but elevated the subgenera Lubens, Conspicuum, Concinnum, and 
Skrjabinus to generic rank. He accepted the first three of these sub- 
genera as defined by Bhalerao and retained the species as allocated 
in the original paper, although transferring a more recently described 
species, Hurytrema epomopis Sandground, 19387, to the genus Con- 
cimmum. After restudying the species H'urytrema skrjabinus Isiat- 
schikoff, 1920, and L. koschewnikowi Skrjabin and Massino, 1925, the 
only two species included in the subgenus Skrjabinus by Bhalerao, 
Strom redefined the genus to include forms in which (1) the genital 
pore is ventral to or near the pharynx; (2) the vitellaria occupy the 
lateral margins of the body and extend from the region of the ace- 
tabulum (or behind this level) to a point considerably beyond the 
ovary; and (3) the uterus has numerous loops occupying the whole 
body posterior to the acetabulum. Strom described 5 new species, 
which he assigned to the genus Skrjabinus. 

In the same paper, Strom (1940) proposed a revision of the genus 
Lyperosomum Looss, 1899, which now contained more than 50 species 
and subspecies. Three genera, Lyperosomum (sensu stricto), Brachy- 
lecithum, and Corrigia, were proposed for the reception of this 
assemblage of species. Lyperosomum longicauda (Rudolphi, 1809) 
was designated the type of the genus Lyperosomum, and the genus was 
restricted to those forms which showed (1) elongated bodies, 
the anterior end of which tapered more abruptly than did the posterior 
end; (2) subequal, muscular suckers, of which the acetabulum is the 
larger; (3) ceca ending in advance of the caudal extremity of the 
body; (4) testes oblique or symmetrical and close behind the acetab- 
ulum; (5) genital pore near the midline, at the posterior level of the 
pharynx; and (6) vitellaria consisting of numerous small follicles 
which extend from the zone of the testes to a level far short 
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of the caudal extremity. Strom retained 12 species in the genus 
Lyperosomum. 

In the second genus, Brachylecithum, Strom (1940) placed 25 species 
and 8 varieties formerly assigned to the genus Lyperosomum. The 
species fidwm (Dujardin, 1845) was designated as the type of the new 
genus. The generic group was briefly characterized as (1) possessing 
vitellaria composed of relatively few large follicles which occupied a 
small area just posterior to the ovary; (2) genital pore in the midline, 
ventral to the intestinal bifurcation; and (8) either one or two 
intestinal ceca which fail to reach the caudal end of the body. 
Brachylecithum (=Lyperosomum) filum was redescribed and figured. 
The species was represented as having branched intestinal ceca. 

The third genus, Corrigia, proposed by Strom (1940) for species 
previously included in Lyperosomum, carried Corrigia (=Lypero- 
somum) corrigia (Braun, 1901) as the type. The group showed the 
following characters: (1) Body long and semitransparent; (2) weakly 
muscular suckers of approximately the same size; (3) two intestinal 
ceca which almost reach the caudal tip of the body; (4) genital pore 
ventral to or just posterior to the intestinal bifurcation; and (5) 
vitellaria consisting of numerous small follicles extending from the 
region of the ovary to a level behind the middle of the body. Four 
other species were assigned to the genus. 

Travassos (1919) created the genus Oswaldoia for the reception of 
his species oswaldoi and transferred Dicrocoelium skrjabinus Solowi- 
ow, 1913, and Lyperosomum direptum Nicoll, 1914, to that genus. 
Since the erection of the genus several additional species have been 
described and assigned to Oswaldoia by various authors. Strom 
(1940) accepted Travassos’ diagnosis of Oswaldoia and retained it 
as a valid genus for the species O. oswaldoi Travassos, 1919, O. mar- 
quest (Travassos, 1922), O. petiolatum (Railliet, 1900), O. direptum 
(Nicoll, 1914), and O. pawlowskyi (Strom, 1928). Later, Travassos 
(1941b) erected the genus Lutztrema for the reception of those mem- 
bers of the genus Lyperosomum which possessed but a singlececum. In 
the genus, Travassos included the species formerly known as Lypero- 
somum obliquum Travassos, 1917, L. transversum Travassos, 1917, 
and LZ. monenteron Price and McIntosh, 1935, as well as three new 
species, LZ. marinholutzi, L. verrucosum, and L. insigne. On the basis 
of published figures alone Travassos provisionally includes several 
other species in his genus Lwtztrema. 

Being unaware of the paper published by Strom in 1940, Travassos 
(1944) elevated the subgenera Concinnum and Conspicuum of Bha- 
lerao (1936) to generic rank. This writer, however, retained Lubens 
and Skrjabinus as subgenera of the genus Hurytrema. As defined by 
Travassos the genus Conspicuum is identical with the genus Skrjabi- 
nus as diagnosed by Strom. It is possible, therefore, to declare these 
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two genera to be synonyms of each other. Since the name Conspicuum 
appears first in the original paper by Bhalerao, the proper designation | 
of the genus is Conspicwum, and all species assigned to the genus » 
Skrjabinus rust be transferred to it. 

Travassos (1944) recognized the unwieldiness of the assemblage of | 
species assigned to the genus Lyperosomum Looss, 1899. Being ; 
unaware of the separation of the genus into three genera by Strom in 1 

\ 
) 





1940, Travassos proposed the genera Olssoniella and Orthorchis in 
addition to the genus Lyperosomum for the reception of this group) 
of species. Travassos designated the species Jongicauda of Rudolphi, , 
1809, as the type of the genus Lyperosomum, and characterized the > 
members of the genus in an almost identical way to that proposed by ; 
Strom. He further declared his genus Oswaldoia (1919) to be a direct 
synonym of Lyperosomum and transferred those species assigned to ) 
that genus to Lyperosomum. Sixteen species were listed as belonging ; 
to the genus. 

For a second group of species formerly included in the genus Lyper- 
osomum, Travassos (1944) erected the genus Olssoniella, with O. ols- 
soni (Railliet, 1900) as the type. The genus Olssoniella is readily 
recognized as being identical with the genus Brachylecithum Strom, , 
1940. This identity is further evidenced by the fact that the species » 
filum, the designated type of the genus Brachylecithum, is recognized | 
as being congeneric with the species olssoni by its inclusion in the list of | 
species given for the genus Olssoniella by Travassos. Travassos in-- 
cluded 19 species in the genus Olssoniella. These species are hereby ! 
recognized as belonging to the genus Brachylecithum. 

For the reception of a third group of species previously included in | 
the genus Lyperosomum, Travassos (1944) erected the genus Orthor-- 
chis. Orthorchis (= Lyperosomum) lari (Travassos, 1917) was des-- 
ignated as the type, while six additional species were assigned to the 
genus. Among these species appears corrigia of Braun, 1901, the type 
species of the genus Corrigia as created by Strom, 1940. The quite 
similar diagnoses for the two genera (Corrigia and Orthorchis) to- 
gether with the recognized congeneric relationship of the two type spe- 
cies renders the genus Orthorchis Travassos, 1944, a synonym of 
Corrigia Strom, 1940, and hence necessitates the transfer of the species 
included in the genus Orthorchis by Travassos to the genus Corrigia. 

We have no hesitancy in restricting the genus H'urytrema to those 
species now allocated to that genus by Bhalerao, 1936, Strom, 1940, and 
Travassos, 1944. As emended by Strom, 1940, we recognize the genus 
Lubens Travassos, 1920. The genera Concinnum Bhalerao, 1936, as 
emended by ‘Travassos, 1944, and Conspicuum (=Skrjabinus) 
Bhalerao, 1936, as emended by Strom, 1940, and Travassos, 1944, con- 
stitute valid generic groups. Furthermore, we recognize the genus 
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Zonorchis Travassos, 1944, as a valid genus for the reception of certain 
ee formerly included in the genera Hurytrema and Plat, ynosomum, 
with the members of the genus Zonorchis differing from the remaining 
species of their respective generic groups in (1) the relatively hues 
jacetabulum in comparison to the size of the oral sucker; (2) the more 
\forward position of the genital pore; and (3) the extent and rounded 
rather than dendritic follicles of the vitellaria. 
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TasLeE 1.—Distribution of dicrocoeliids in North American birds 


REFERENCE 


Accipitridae: 
| Buteo lineatus_________| Brachylecithum ameri- 


canum., 


Buteo platypterus_____| Platynosomum illiciens _ __- 
; 
 Tetraonidae: 
Pedioecetes phasia- | Athesmia wehri___________- 


nellus campestris. 
| Bonasa umbellus__-_--- 
| Gruidae: 
Grus canadensis tabida_ 
-Rallidae: 
Gallinula _chloropus 
cachinnans. 
Binicidae: 
| Bubo virginianus-_-___-- 
 Picidae: 
| Melanerpes 
cephalus. 
-Tyrannidae: 
Tyrannus tyrannus___ 
—Corvidae: 


Lutztrema monenteron(?) - - 
Brachylecithum gruis_____- 


Athesmia heterolecithodes___ 


Brachylecithum moorei__-_- 


erythro- | Zonorchis petiolatum______- 


Lutztrema monenteron(?) _- 


Iyperosomum oswaldoi--_- 

Lutztrema microstomum -__- 

Brachylecithum  america- 
num. 

Brachylecithum stunkardi_- 


Cyanocitta cristata_____ 


Zonorchis petiolatum__-_--- 
Brachylecithum  america- 
Corvus brachyrhynchos_|{ num. 


Conspicuum macrorchis___- 
Mimidae: 

Mimus polyglottos____- Lutztrema monenteron____- 
Lyperosomum oswaldoi--_- 
nee Lutztrema monenteron-___- 
Brachylecithum exochocotyle 
Turdidae: 


Turdus migratorius___- 


Sialia s. sialig_._______ 


This paper. 


Denton and Rausch, 


1949, 

INFONCRN aa eee eee McIntosh, 1937. 
IMinnesotas== == eae Ishii, 1942. 
ROXAS 2 = one nee eee This paper. 
TONNESSOB == see ee sane This paper. 
SROXAS\ (2) ese es oe = eee This paper. 
Mississippio et eae This paper. 
WinnESOLA see eee Ishii, 1942. 
Nexas is a eee ae SE This paper. 
North Carolina; Georgia;} This paper. 

Texas. 
Georgia=22-- ee eee Denton, 1945. 
Wincinia lOxasess nee This paper. 
SROXASeeeee meee a = eee ee This paper. 
Georgiaies.= <5. Denton, 1945. 
TOX8S o-sece ete == 252-3 This paper. 


Georgia Pexass. 


Georgia; Mississippi; | This paper. 
Texas. 

MVATcinig he: ese a eee This paper. 
Georgiaze Sth 2 This paper. 
Virginia; Washington, | Price and 

D. C.; Quebec, Cana- 1935. 
da. 
Virginia; North Caro- | This paper. 
lina; Georgia; Ohio; 
Tennesee; Texas. 
Wireinigesvcce se eee Sos Price and 


1935. 


This paper. 


Mcintosh, 


McIntosh, 
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TABLE 1.—Distribution of dicrocoeliids in North American birds—Continued 





Host TREMATODE LOCALITY REFERENCE 
Parulidae: 
Seiurus aurocapillus___| Brachylecithum seiuricum__| Virginia_--_------------- This paper. 
Wilsonia canadensis__.| Brachylecithum tubercula- | Virginia_._._.__________- This paper. 
tum. 
Icteridae: 
Brachylecithum america- | Texas___-_.--.-.-------- Denton, 1945. 
Sturnella magna argu- aes 
ula. Conspicuum icteridorum___| Texas; Georgia_______--- This paper. 
Euphagus carolinus_..| Conspicuwm icteridorum_-_-| Texas____--------------- This paper. 
Cassidiz mexicanus | Conspicuwm icteridorum-.-.-| Texas_____-.------------ This paper. 
major. 
Brachylecithum america- | Texas_______--__-_---_-- Denton, 1945. 
Cassidizr mexicanus num. 
prosopidicola. Tnbens bens» 222-22 ROXAS” sae ae ee This paper. 
Conspicuwm icteridorum_.-| Texas-_-.---------------- This paper. 
Quiscalus quiscula | Conspicuum icteridorum__-| Georgia. --_------------- This paper. 
quiscula. 
Brachylecithum america- | Tennessee; Texas_-----_- Denton, 1945. 
Quiscalus quiscula num. 
aeneus. Conspicuwm icteridorum_..| Michigan; Tennessee; | This paper. 
Texas. 
Thraupidae: 
Piranga olivacea_-_----- ALDEN SI ULUEI Sane aa Wirginiaes otk te This paper. 
Fringillidae: 
Richmondena cardina- | Zonorchis petiolatum------- Moxis =: stew hs eu ae This paper. 
lis. 
Hedymeles ludovicia- eeeene ludovicianae___| Nebraska__------------- Petri, 1942. 
nus. Zonorchis petiolatum_--__-- INebraskace 302255 as This paper. 
Brachylecithum rarum_--_- Virginia; North Caro- | This paper. 
lina. 
Pipiin Mernihrontthad: Brachylecithum nanum_--- bit oes North Caro- | This paper. 
mus. Brachylecithum delicatum__| North Carolina ___-_-_-- This paper. 
Zonorchis alveyi___-.-_____- Virginia; North Caro- | This paper. 
lina; Georgia. 
Junco hyemalis___.___- Zonorchis alveyi___-.---_-_- Indiana seees an eee Martin and Gee, 1949, 
Zonotrichia leucophrys_| Zonorchis alveyi__---------- Georgigsesesi es Se ee This paper. 
Zoncliichiaalbicollis eae aera 225 }Georgias Rexassses ose This paper. 
Zonorchis alveyi_.-...------ Texast2 8 ire ae ee This paper. 
Melospiza georgiana___| Zonorchis alveyi___-___---_- Georgisss= == ee This paper. 
Melospiza melodia_-__-_- Zonorchis alveyi___-__------ Georgiae oe ae This paper. 
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P.. MITES OF THE SUBFAMILY HAEMOGAMASINAE 
(ACARI: LAELAPTIDAE) 


By Huew L. Kercan? 


THis paper comprises a general review of the distribution, classi- 
fication, and external morphology of the parasitic mites of the sub- 
family Haemogamasinae Oudemans, 1926. It is based largely on 
material in the United States National Museum, although numerous 
specimens from other sources were also examined. In the descriptions 
that follow, all specimens examined are in the National Museum unless 
otherwise indicated. 

None of the Haemogamasinae has been reported as a vector of 
disease, although several species of related subfamilies of Laelaptidae 
serve as vectors of virus and rickettsial disease agents, as well as of 
nematode and protozoan parasites of mammals, birds, and reptiles. 
Many laelaptid mites, normally parasites of rodents and birds, have 
been reported to attack man, causing dermatitis. Hill and Gordon 
(1945) reported that Huhaemogamasus oudemansi, along with several 
other species of mites, may have been responsible for an outbreak of 





1I am under obligation to many persons who contributed specimens, supplied collecting 
data, and extended other courtesies that were of great value in preparing this paper. 
Officials of the United States National Museum furnished facilities for study during the 
spring of 1946 and in addition lent me its entire collection of Haemogamasinae for nearly 
2 years. I am especially indebted to Dr. L. O. Nolf, State University of Iowa, under whose 
direction this study was made; Dr. E. W. Baker, U. S. Bureau of Entomology and Plant 
Quarantine, who gave valuable advice, supplied numerous specimens, and obtained photostat 
copies of several otherwise inaccessible references; Dr. H. BH. Ewing, Washington, D. C.; 
E. W. Jameson, Jr., University of California, Davis, Calif.; Dr. C. L. Remington, Harvard 
University Biological Laboratories, Cambridge, Mass.; Dr. R. W. Strandtmann, Jr., Uni- 
versity of Texas Medical Branch, Galveston, Tex. ; Dr. a: M. Linsdale, Museum of Vertebrate 
Zoology, University of California ; H. B. Morlan, U. 8S. Public Health Service, Thomasville, 
Ga.; Dr. F. A. Turk, Camborne, England; Dr. C. D. Radford, British Museum, London ; 
and Dr. Arve H. Dahl, State of California Department of Health. 
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60 cases of dermatitis that occurred among American troops serving 
in North Wales during the war. The mites, in this instance, were 
present in straw-filled mattresses upon which the men were sleeping. 


TAXONOMIC POSITION 


Mites of the subfamily Haemogamasinae? are parasites on small 
mammals, occasionally free living or on birds. Dorsal shield undi- 
vided in both sexes and in larval and nymphal stages. Anterior mar- 
gin of epistome with simple or branching fimbriae. Body setae more 
numerous than in other laelaptid mites. Legs with spurs only in genus 
Ischyropoda. Sternal shield with accessory setae in genera Haemo- 
gamasus and Ischyropoda. Genitoventral shield of nymphal stages 
with accessory setae only in genus Zschyropoda. Accessory anal setae 
present in almost all specimens of most species. Anal shield separate 
in males of genus /schyropoda. Metapodal shields small. Three 
genera. Distribution cosmopolitan. 

The Haemogamasinae were given status as a subfamily not upon 
basis of adult characteristics alone, but primarily because larval and 
nymphal stages, as well as adults, possess only a single dorsal shield. 
In most other genera of Laelaptidae the dorsal shields develop in such 
a way that, whether single or divided in the adult, the protonymph 
possesses an anterior pronotal shield and a posterior pygydial shield, 
between which are smaller, intermediate shields, which differ in num- 
ber in various genera. The phylogenetic importance of the nature of 
the dorsal shield was advanced by Triigardh (1911), who regarded 
possession of two shields as a primitive feature, retained in more recent 
genera only in the nymphal stages. Oudemans erected the family 
Haemogamasidae in 1926, and although Vitzthum first (1931) agreed 
with this interpretation he later (1942) reduced the group to status 
of one of the 13 subfamilies included by him in the Laelaptidae sensu 
lato. 

Prior to this study the following genera and species of Haemoga- 
masinae were recognized : 


Genus HAEMOGAMASUS Berlese, 1889 


1889. H. hirsutus Berlese 1925. H. alaskensis Ewing 

1892. H. horridus Michael 1925. H. barberi Ewing 

1892. H. nidi Michael 1925. H. microti Ewing 

1905. H. americanus Banks 1925. H. twitchelli Ewing 

1914. H. oudemansi Hirst 1926. H. quadrisetatus Vitzthum 
1915. H. sanguineus Ewing and Stover 1931. H. avisugus Vitzthum 

1916. H. liberiensis Hirst 1931. H. mandschuricus Vitzthum 
1920. H. arvicolarum (Berlese) 1933. H. sternalis Ewing 


2 Order Acari Leach, 1817; suborder Parasitiformes Reuter, 1909; supercohort Meso- 
stigmata Canestrini, 1891; cohort Gamasidea Leach, 1815; subcohort Gamasina Kramer, 
1885; family Laelaptidae Berlese, 1892. 
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Genus ACANTHOCHELA Ewing, 1933 
1933. A. chilensis Ewing 
Genus EUHAEMOGAMASUS Ewing, 1933 


1925. E. reidi (Ewing) 1933. E. oregonensis Ewing 
1925. E. liponyssoides (Ewing) 1933. HE. utahensis Ewing 
1933. E. onychomydis Ewing 1946. EH. sciuropteri Keegan 


Genera and species of Haemogamasinae herein recognized as valid 


are as follows: 
Genus HAEMOGAMASUS Berlese, 1889 


1889. H. hirsutus Berlese 1931. H. avisugus Vitzthum 
1916. H. liberiensis Hirst 1931. H. mandschuricus Vitzthum 
1925. H. alaskensis Ewing 1951. H. harperi, new species 


Genus EUHAEMOGAMASUS Ewing, 1933 


1872. E. ambulans (Thorell) 1925. E. barberi (Ewing) 

1892. E. horridus (Michael) 1926. EB. quadrisetatus (Vitzthum) 
1914. E. oudemansi (Hirst) 1951. H. liponyssoides occidentalis, new 
1925. E. liponyssoides (Ewing) subspecies 


ISCHYROPODA, new genus 

1951. I. spiniger, new species 

1951. J. armatus, new species 

The foregoing lists reflect changes in status of several species, dele- 
tion of one genus from the subfamily, and addition of four new spe- 
cies and one new genus. 

1. Oudemans (1913) and Vitzthum (1931) doubted that H. ameri- 
canus Banks, 1905, and H. sanguineus Ewing and Stover, 1915, were 
actually members of genus Haemogamasus. Examination of type 
material supported their views, as the type of H. americanus proved 
to be a specimen of Liponissus and that of H. sanguineus to be an 
undetermined member of the same genus. 

2. E. utahensis Ewing, 1933, lacks the fimbriate epistome of the 
Haemogamasinae and, because of its distinctly abbreviated sternal 
shield, will be redescribed elsewhere as representing a new genus of 
Laelaptidae. 

3. Several instances of synonymy are corrected: (a) H. horridus 
arvicolarum Berlese, 1920, redescribed as 7. arvicolarum (Berlese) by 
Turk (1945), is considered a synonym of L. horridus (Michael, 1892) ; 
(b) H. sternalis Ewing, 1933, is considered a synonym of H. alaskensis 
Ewing, 1925; (c) H. microti Ewing, 1920, is considered a synonym 
of E. barberi (Ewing, 1925) ; and (d) H. nidi Michael, 1892, H. twit- 
chelli Ewing, 1925, 2. retdi (Ewing, 1925), E. onychomydis Ewing, 
1932, £. oregonensis Ewing, 1933, and £’. sciuropteri Keegan, 1946, are 
considered synonyms of 2. ambulans (Thorell, 1872), which is here 
transferred from Lulaelaps Berlese, 1903, to the genus Huhaemoga- 
Masus. 
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4. The genus Haemogamasus is distinguished from H'uhaemoga- 
masus only in that its species possess accessory sternal setae. As each 
of the following possess only the usual sternal setae, they are here 
transferred to genus Huhaemogamasus: H. horridus Michael, 1892; H. 
oudemansi Hirst, 1914; H. quadrisetatus Vitzthum, 1926; and H. bar- 
beri Ewing, 1925. 

5. H. harperi and EF. liponyssoides occidentalis are described as 
new. 

6. The new genus /schyropoda is proposed, and J. spiniger and J. 
armatus are described as new species. 

7. Original descriptions are given of the male and nymph of Z. 
adlaskensis and E’. barberi as well as the nymph of £. liponyssoides. 
The male of the latter species has never before been figured. 

8. In my opinion there is not sufficient evidence to indicate that 
Acanthochela chilensis Ewing, 1933, should be placed in the Haemoga- 
masinae. This species was described from four female specimens 
taken from an opossum at Lota, Chile, in 1929, and it has not been 
collected since. Condition of the specimens on the type slide is such 
that it is impossible to determine the structure of the epistome or 
chelicerae. Because of this, and as there are no males, nymphs, or 
larvae available for study, it is proposed that the genus and species 
be transferred to the subfamily Laelaptinae Trigardh, 1908, where 
setation of the sternal shield alone would serve as a distinguishing 
characteristic. 

MORPHOLOGY 


Each species description in their paper is based upon a study of 
several aspects of morphology common, in general, to all members of 
the subfamily. 

1. Dorsal shield—Nearly covers dorsal surface in most species; 
setae, present over entire surface of shield, are usually larger in apical 
region, where a pair of conspicuously large apical setae is present on 
the anterior margin of the shield; setae may vary in size and num- 
ber and may be smooth or barbed; several pairs of dorsal pores 
may be present near the margins of the shields; fine reticulations on 
the shield produce the effect known as scwlpturing. 

2. Dorsal body setae.—Those setae lateral and posterior to the dor- 
sal shield; frequently larger and more often barbed than setae of 
shield; usually largest at posterior body margin, where two or three 
pairs may be conspicuously long. 

3. Tritosternum.—Shows little variation; lacinae may be smooth or 
barbed. 

4. Presternal area—Sculptured, with transverse sutures, which in 
some species possess tiny, posteriorly directed spines. 
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5. Sternal shield—Usually distinctively sculptured; with at least 
three pairs of wsual sternal setae in all genera; species of Haemogam- 
asus and Ischyropoda possess accessory sternal setae, which are nearly 
always smaller than the usual setae, and vary in size, number, and 
position on shield; both usual and accessory setae may be barbed; two 
pairs of sternal pores in all species; a third pair may border the pos- 
terior margin of the shield in some instances; size and position of 
pores vary specifically ; shape of shield varies considerably ; its poster- 
ior margin in particular may be nearly straight or invaginated in 
varying degrees. 

6. Genitoventral shield—Usually bulb-shaped, with a rounded 
posterior margin, but varies in size and shape, and in a few species 
possesses nearly parallel lateral margins; with a pair of usual genito- 
ventral setae and varying numbers of accessory setae, which are often 
distinctly smaller and vary in size and position on the shield; both 
usual and accessory setae may be smooth or barbed; sculpturing not 
as distinct as on sternal shield. 

%. Anal shield—Roughly triangular in outline, with a rounded an- 
terior margin, but subject to specific variation; its lateral margins 
may be parallel; three wswal anal setae always present and always the 
most posterior setae on shields; accessory anal setae vary in number 
specifically and individually; they also vary in size and position on 
shield; anal setae may be smooth or barbed. 

8. Endopodal shields—Slender ; show little variation. 

9. Metapodal shields —Small; show little variation. 

10. Ventral body setae—Present over ventral surface of body ex- 
clusive of shields and coxae; vary in size and number and may be 
smooth or barbed; usually longest at posterior body margin; there is 
a pair of metasternal setae about equal in size with posterior usual 
sternal setae. 

11. Peritreme—Shape of peritremal shield, particularly its poster- 
ior end, which encloses the spiracle or stigma, varies specifically ; loca- 
tion of pores, posterior to stigma, also varies specifically. 

12. E'pistome.—Anterior margin of epistome fimbriated; varies 
in outline specifically ; fimbriae may be simple or branched and vary 
in number. 

13. Chelicerae—Chelae may possess or lack teeth, and they vary 
specifically ; fized chela may possess a distal and a proximal seta, as 
well as a proximal brush or fringe of small setae; the distal seta, when 
stout, is termed an inflated seta; when small and slender it is termed 
a pilus dentilis; the pili are usually present on species whose chelae 
lack teeth. 

14. Mawvillary corniculi—Vary specifically in outline; that feature 
and the position and relative size of the four pairs of mawillary setae 
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are the most easily studied aspects of the ventral surface of the gnath- 
osoma (Fig. 41.) 


15, Palpi—tEach composed of six segments: coxa, trochanter, 
Jemur, genu, tibia, and tarsus; pattern of setation appears to be nearly 
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Ficure 41.—Taxonomically important mouth parts of the Haemogamasinae: a, Dorsal 
view of the gnathosoma of a female of Euhaemogamasus ambulans (Thorell) showing 


epistome and chelicerae; b, ventral view of the gnathosoma of a female of E. ambulans 
showing maxillary corniculi and setae. 
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identical in all species of Haemogamasinae; the large, bifurcate, tarsal 
seta is a characteristic of the Laelaptidae; all species possess a con- 
spicuously stout seta on ventral surface of coxa; setae may be smooth or 
barbed and are usually stouter on ventral surface of palp. 

16. Legs.—Possess six segments as in palpi; vary specifically in na- 
ture of setation and to some extent in relative thickness; setae may be 
smooth or barbed and are usually shorter and thicker on the ventral 
surface of each leg; length-width ratio of tarsus varies specifically ; 
distal margins of segments with spines in some species; spurs present 
on legs of species of [schyropoda. 

17. Male——Sexual dimorphism apparent in several respects; usually 
smaller than female and with a relatively larger dorsal shield. In 
ITaemogamasus and HLuhaemogamasus a single ventral shield in- 
cludes regions covered by sternal, genitoventral, anal, endopodal, and 
metapodal shields of female ; in /schropoda the anal shield is separate, 
as are the endopodal and metapodal shields. Setation and position 
of pores on ventral shield correspond fairly closely with those of the 
female of each species; shape of shield varies specifically. KEpistome 
usually as in female, but in some species may differ slightly. Chelae 
modified in most species; dimorphism especially apparent in movable 
chela, which, according to Michael (1892), serves to transport the 
spermatophore from the genital aperture of the male to that of the 
female. Maxillary corniculi frequently blunt rather than pointed as 
in the female. Legs may be relatively stouter than in the female and 
may bear conspicuously stout ventral setae or spurs, especially on leg 
II; Michael (1892) reported that these enabled the male to clutch the 
female more firmly during copulation. In spite of sexual dimorphism, 
the males of each species may be readily determined by characteristics 
common to both sexes. 

18. Larval and nymphal stages.—Dorsal shield undivided, but with 
a slitlike invagination on either lateral margin at the level of coxae 
IV in several species. Ventral body surface with an anal shield and 
a ventral shield extending from coxae I to coxae IV; in most species 
this shield possesses four pairs of setae, which represent the three 
pairs of usual sternal setae and the single pair of metasternal setae 
of the adult. The usual genitoventral setae flank the narrow, bluntly 
pointed, posterior end of the shield in most species; accessory setae 
are present on the ventral shield only in genus Jschyropoda; anal 
shield as in female but usually with fewer accessory setae. Peritremal 
shield not fully developed. Enpistome, chelae, and maxillae are very 
much as in adult female and offer most easily studied means of identi- 
fication. Palpi and legs often relatively stouter than in adults. 
Setae as in adults but may be relatively smaller and less numerous. 
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Genus HAEMOGAMASUS Berlese 


Haemogamasus BrrtesE, Acari, Myriopoda et Scorpiones hucusque in Italia 
reperta: Mesostigmata, fase. 52, Nos. 2 and 10, 1889.—Ewine, Proc. Biol. 
Soe. Washington, Vol. 38, p. 187, 1925; Proc. U. S. Nat. Mus., vol. 82, art. 30, 
p. 2, 1933.—VitztHuM, Treubia, vol. 8, p. 58, 1926; Zool. Jahrb. (Abt. Syst.), 
vol. 60, pp. 393-405, 1931. (Genotype: Haemogamasus hirsutus Berlese, 
1889.) 


Sternal shield with accessory setae; legs without spurs; male with- 
out a separate anal shield; ventral shield of nymph without accessory 


setae. 
KEY TO FEMALES OF GENUS HAEMOGAMASUS 


fPeAllesetae smoothie chelaes tO Ct hil esgic meee ere 2 
With some barbed setae; chelae with teeth2__—-2 ee 3 
. At least 2 pairs of accessory setae on anterior margin of sternal shield; 
anterior pair of sternal pores on level of anterior pair of usual sternal 
SC CAGE Uae BE ABET SEO ate EEE PAP IE hirsutus Berlese (p. 210) 
No accessory setae on anterior margin of sternal shield; anterior pair of 
sternal pores distinctly posterior to anterior pair of usual sternal setae 
harperi, new species (p. 228) 
3. Movable chela with 1 tooth; usual sternal setae no larger than accessory 


bo 


(Se) ees oY Rak De A gL ie ts Sea Le avisugus Vitzthum (p. 222) 
Movable chela with 2 teeth; usual sternal setae distinctly larger than 
ACCESSORY) SetAes sa LD fe el i i tee oe a eee + 


4. No accessory setae on anterior fourth of sternal shield. 
mandschuricus Vitzhum (p. 218) 
At least 1 pair of accessory setae on anterior margin of sternal shield___. 5 
5, All usual sternal setae barbed ; 2 pairs of accessory setae on anterior mar- 
ginvoL Sternalyshie] dis ae see ae ee liberiensis Hirst (p. 221) 
Only anterior pair of usual sternal setae barbed; 1 pair of accessory 
setae on anterior margin of sternal shield______ alaskensis Ewing (p. 213) 


HAEMOGAMASUS HIRSUTUS Berlese 


FIGURE 42 
Haemogamasus hirsutus Brriese, Acari, Myriopoda et Scorpiones hucusque in 
Italia reperta: Mesostigmata, fasc. 52, No. 2, pp. 117-118, table 125, 1889.— 
OvupEMANS, Arch. Naturg., vol. 79, Abt. A, Heft 8, pp. 188-146, figs. 82-97, 
table 2; figs. 1-10, table 8; figs. 6-11, 1913.—Hirst, Journ. Zool. Res., vol. 1, 
p. 59, 1916.—Ewine, Proc. Biol. Soc. Washington, vol. 38, p. 138, 1925.— 
VitTzTHuM, Zool. Jahrb., vol. 60, p. 396, 1931. 

Female.—Dorsal shield decidedly pointed posteriorly in available 
specimens. In addition to the two usual apical setae at least five 
smaller setae on apical margin. Shield densely covered with setae, 
which are 9», to 15p apart; large and small setae interspersed on shield; 
smaller setae more numerous and about 45y in length; larger setae 
about 90 in length; all setae smooth. Shield surface granulated in 
appearance but not sculptured. Setae of unprotected integument of 
dorsal surface larger than those on shield, longest at posterior body 
margin, all smooth. Lacinae of tritosternum faintly barbed. Pre- 
sternal area sculptured but with only faint indications of spines. 
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Sternal shield with usual sternal setae and about 30 accessory setae 
(24 to 32 in the five specimens examined). Accessory setae variable 
in size and larger near the anterior and posterior margins of the 
shield. Two pairs of accessory setae on anterior margin of shield 
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Ficure 42.—Haemogamasus hirsutus Berlese: a, Ventral view of female; b, ventral view 
of male; c, epistome of female; d, epistome of male; e, sternal shield of female; f, chelicera 
of male; g, ventral view of leg II of male; h, posterior end of peritreme of female; 1, 
chelicera of female. 
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near its midpoint. All setae on shield smooth. Anterior pair of 
sternal pores parallel with anterior margin of shield and at level of 
anterior pair of usual sternal setae. Genitoventral shield only slightly 
expanded posteriorly, with usual genitoventral setae and numerous 
smaller accessory setae (55 to 70 in number in available specimens) ; 
accessory setae distributed over entire shield; all genitoventral setae 
smooth. Anal shield narrow. Specimens examined had three usual 
anal setae and five smaller accessory setae; all anal setae smooth. 
Endopodal shields present as thin strands at level of junction of coxae 
IiTandIV. Metapodal shields small. Metasternal setae smooth and 
as large as usual sternal setae. Ventral body setae very numerous and 
slightly larger than dorsal setae, especially at posterior body margin, 
where two or three pairs are distinctively longer and stouter than 
the others. Peritreme slender, distinctive in shape, its posterior end 
in contact with fovea of coxa TV. Epistome with almost all fimbriae 
at its distal end; very few are lateral; most are branched. Chelae 
Jack teeth ; both possess bursae; fixed chela the stouter. All maxillary 
setae smooth. All palpal setae smooth; two especially strong ventral 
setae on tibia. Leg II shortest and stoutest; all legs with relatively 
large, strong, smooth setae, which are stouter and fewer ventrally. 
Length-width ratios of tarsi are: Leg I 5:1, leg II 4.5:1, leg III 
6.5: 1, leg TV 9:1. 

Male.—Dorsal surface essentially as in female. Tritosternum and 
presternal area as in female. Accessory setae present over entire sur- 
face of ventral shield. The three usual pairs of sternal setae, as well 
as the metasternal and genitoventral setae, recognizable. The more 
anterior accessory setae larger, especially those lateral in position; as 
in the female two pairs of accessory setae present on the anterior 
margin of the shield. Setae of the posterior, expanded portion of the 
shield larger than those of the dorsal shield and, like them, of two 
types. Lateral margins of the shield not anteriorly directed lateral 
to coxae IV. All setae of ventral shield smooth. Peritremes as in 
female. Epistome sometimes with more lateral fimbriae than in 
female. Fixed chela toothless, with a pilus dentilis, and expanded 
medially. Movable chela bifurcate. Maxillae and palpi as in female. 
Leg II stouter than others and differing from that of female in the 
following distinctive setation: Femur with three stout ventral setae; 
genu with one stout and one medium ventral setae; tibia with one stout 
ventral seta; tarsus with two stout ventral setae. All setae smooth. 

Nymph.—No nymphal specimens were available for study, but these 
according to Oudemans (1913), may be distinguished as those of 
hirsutus by similarity of epistome, chelicerae, and setation from those 
of the adult female. As in the adults, setae are reported to be smooth. 

Size-—Four measurable females were 1,162y, 1,232u, 1,050u, and 
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952u in length. The single measurable male was 1,078» in length. 
Vitzthum (1931) gives the length of the male as 1,150 and reports 
that the length of the female varies from 1,100, to 1,380p. 

Remarks.—Distinctive characteristics of Haemogamasus hirsutus, 
which make it possible to determine specimens of each sex from those 
of other species, are: Frmare: All setae smooth; large and small setae 
interspersed on dorsal shield ; two pairs of accessory setae on anterior 
margin of sternal shield ; 24 to 32 accessory setae on sternal shield; an- 
terior pair of sternal pores at level of anterior usual sternal setae. 
Mate: All setae smoth; accessory setae over entire ventral shield; two 
pairs of accessory setae on anterior margin of ventral shield; inter- 
spersed large and small setae on dorsal and ventral shields; specialized 
setation of leg IL; femur with three stout ventral setae; genu with 
one stout and one medium ventral setae; tibia with one stout ventral 
seta; tarsus with two stout ventral setae; structure of chelae distinc- 
tive. Nympx: Setation and mouth parts as in female. 

Although Berlese (1889), Oudemans (1913), and Vitzthum (1931) 
describe H. hirsutus as possessing only three anal setae, the five female 
specimens available each possess the three usual anal setae plus five ac- 
cessory setae. The condition of interspersed large and small setae on 
the dorsal shield of the female and on the dorsal and ventral shields of 
the male has not been previously reported. 

Distribution and hosts.—This species has been reported by Berlese 
(1889), Oudemans (1913), and Vitzthum (1931) from “various in- 
sectivores” and “rodents” and their nests throughout Europe. I have 
examined three females from a “dead mole,” Cornwall, England, col- 
lected in February 1943 (EK. W. Jameson collection) ; one female from 
“mouse nest,” Hell Coppice, near Oakley, Bucks, England, August 17, 
1941 (EK. W. Jameson collection) ; one male from 7'alpa alpina, Ratece, 
Slovenia, July 12, 1931; and one male and two females from “moles,” 
Reskadinnick, Camborn, Cornwall, England, June 9, 1946. 


HAEMOGAMASUS ALASKENSIS Ewing 
FIGuRE 43 


Haemogamasus alaskensis Ew1nea, Proc. Biol. Soc. Washington, vol. 38, pp. 1388- 
139, 1925.—VitzTHuUM, Zool. Jahrb. (Abt. Syst.), vol. 60, p. 397, 1931. 

Haemogamasus sternalis Ewine, Proc. U. S. Nat. Mus., vol. 82, art. 30, p. 3, 
pl. 1, fig. 2, 1933. 

Female——Dorsal shield entirely covering dorsal surface to coxae 
III, where there begins a thin crescent of unprotected integument as 
the shield narrows. Shield densely covered with small, slender, often 
barbed setae, most of which are between 10» and 20 apart and about 
40, in length; pattern of setation broken at apex of shield, and setae 
in that region larger, farther apart, and more conspicuously barbed. 
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Especially prominent are the two usual apical setae, which are the 
largest setae on the shield and are heavily barbed; these are flanked 
by a pair of smaller, barbed setae, which are larger than most other 





Ficure 43.—Haemogamasus alaskensis Ewing: a, Ventral view of female; b, ventral view 

,. of male; c, sternal shield of female; d, chelicera of male; e, chelicera of female; f, cornicula 

; of female; g, epistome of female; 4, posterior end of peritreme of female; 7, cornicula of 
male. 
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setae on the shield. Setae over most of the shield uniform in size 
but slightly larger at the margins, where they also are more often 
barbed. Entire shield sculptured, and two marginal pores present 
at the posterior end. Setae of the unprotected integument of the dorsal 
surface about twice as large as those on shield; larger and farther 
apart at the posterior margin. Tritosterum with both lacinae barbed. 
Presternal area sculptured with about five transverse sutures, each of 
which possesses minute posteriorly directed spines, which are larger on 
the more posterior sutures. Sternal shield rectangular, with all mar- 
gins slightly concave, although variable in this respect; sculptured ; 
with the six usual sternal setae and 10 to 32 smaller, accessory setae. 
In the series examined the mean number of accessory setae was 23. 
Accessory setae variable in size; those at the margins of the shield 
larger ; in most specimens the anterior pair of usual setae are the only 
barbed setae on the shield; in a few specimens some of the larger 
accessory setae are barbed faintly. Distinctive is the fact that one 
pair of accessory setae is anterior to the others and on the anterior 
margin of the shield between the anterior pair of usual setae. This 
condition exists in all specimens examined. Two pairs of sternal pores 
cn the shield; the more anterior of these nearly parallel with the 
anterior margin of the shield. Genitoventral shield moderately ex- 
panded posterior to coxae IV; sculptured; with the usual pair of 
genitoventral setae and 24 to 55 smaller, accessory setae; mean number 
of accessory setae was 42; both usual and accessory smooth in almost all 
cases; in some specimens a gap exists between the usual genitoventral 
setae and the more anterior accessory setae; in others with larger 
numbers of setae they may be present over the entire shield. Anus 
about equidistant from anterior and posterior margins of anal shield, 
which is roughly triangular, with a broadly rounded anterior margin 
and a sharply pointed posterior end; a narrow, pointed cribrum; 
shield lacks sculpturing and possesses the three usual anal setae and 
five or six smaller, accessary setae; in a series of 48 examined 13 had 
six accessory setae and 45 had five; posterior usual seta barbed and the 
largest seta on shield; it lies almost at the posterior end of the shield 
proper. Small metapodal shields present; these may vary somewhat 
in shape but are usually oval; some are nearly rectangular. Endopodal 
shields are thin strands closely applied to fovea of coxae III and IV. 
Ventral setae larger than those of dorsal surface, particularly at the 
margins of the body; these are larger and more heavily barbed near 
the body margins; those at the posterior margin largest. The pair 
of usual metasternal setae are smooth in almost all specimens and, 
with the usual sternal setae, are the largest setae of the ventral surface. 
Posterior ends of peritremalia fused to fovea of coxae IV; shape of 
expanded portion of peritreme containing stigma distinctive; tu- 
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bular portion of peritreme extends to level of midpoint of coxae 
II. Epistome narrow and pointed with 10 to 12 fimbriae on each 
lateral margin ; some fimbriae simple, others branched doubly or triply. 
Chelae of about equal length; each nearly straight, bent sharply at 
tips. Fixed chela with a bifid tip and two teeth; a distal seta im- 
mediately posterior to the tip and a proximal seta at the base of the 
chela. Movable chela bent at nearly a right angle at its distal end 
and with two teeth. Maxillae distinctive in outline; all but anterior 
pair of maxillary setae barbed. Palpi only slightly tapering; coxa 
with an especially strong ventral, medially directed seta, which is 
barbed on one side; most setae on palpi barbed except those on tarsi; 
anterior margins of at least coxae, trochanter, and femur serrated. All 
setae of legs, except terminal tarsal setae, barbed; distal margins of 
all segments, except tarsi, serrated. Tarsal length-width ratios are: 
Leg 15.5: 1, leg 11 4.5: 1, leg TIT 6:1, leg IV 8:1. 

Male.—Distinctly smaller and narrower than female. Dorsal shield 
covers almost entire dorsal surface. Setae on ventral shield correspond 
to those of female, including the single pair of accessory setae on its 
anterior margin. Usual genitoventral setae very little larger than 
accessory setae of genitoventral region; shield greatly expanded pos- 
terior to coxae IV and extending laterally and anteriorly to posterior 
ends of the peritremes; pores on shield correspond to those of the 
female in size and position. Metapodal and endopodal shields in- 
cluded in ventral shield. Peritreme and epistome as in female. 
Chelae greatly modified. Fixed chela toothless and without a seta. 
Movable chela much larger and divided near its proximal end into two 
branches, the dorsal of these in turn divided into two prongs distally. 
Maxillae as in female except that lateral horns are more blunt; as in 
the female, the anterior pair of maxillary setae are smooth. Palpi 
and legs as in female. 

Nymph.—Body relatively shorter than in adults; a slitlike invagina- 
tion on each side of dorsal shield at level of coxae IV; setation of dor- 
sal shield as in adults except that setae may not be quite so numerous. 
Tritosternum and presternal area as in adults. Ventral shield ex- 
tends to level of midpoint on coxae IV and bears four pairs of setae, 
representing the three pairs of usual sternal setae and the single pair 
of metasternal setae. The usual genitoventral setae flank the pos- 
terior end of the shield. As in adults, the anterior pair of usual 
sternal setae are barbed and are thicker than the others. Sternal 
pores located as in adults. Anal shield with only four setae: the three 
usual anal setae and the most anterior accessory seta; the posterior 
usual anal seta is the largest and is the only barbed seta on the shield. 
Ventral body setae as in adults. Peritreme not well chitinized. 
Epistome, mandibles, and maxillae as in female. Palpi as in adults 
but relatively stouter. Legs relatively stouter than in adults. 
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Size.—Thirty-two female specimens examined varied in length from 
900 to 1,1502 and in width from 500» to 6002; mean length was 
1,0014; mean width 5554. Three male specimens measured 775p, 
7775p, and 700» in length and 425p, 375 and 3875p in width. The two 
measurable nymphs were 525» and 800» in length and 350y and 500p 
in width. Ewing’s type female measured 1,120, in length and 700, 
in width. 

Remarks.—Distinctive features of Haemogamasus alaskensis, which 
serve to distinguish female, male, and nymph from those of other 
species are: F'rmaxe: Barbed setae on dorsal shield; single pair of 
accessory setae on anterior margin of sternal shield; number of sternal 
setae; number of genitoventral setae; shape of peritreme; shape of 
epistome, and possession of 10 to 12 multiply branched fimbriae on 
each lateral margin; fixed chela with a bifid tip and two teeth; 
movable chela with two teeth; shape of maxillae and smooth anterior 
maxillary setae; barbed setae on palpi and legs. Mate: Similarity 
to female in all except secondary sexual characters; single pair of 
accessory setae on anterior margin of ventral shield; shape of chela; 
lack of specialized setae on legs. Nympx: General characteristics of 
female seen in setation and mouth parts. 

Variation in this species is evident in body size, numbers of ac- 
cessory setae on sternal, genitoventral, and anal shields, and to a slight 
degree in the shapes of these shields. 

Haemogamasus sternalis Ewing, 1933, was described as differing 
from alaskensis only in having the sternal shield poorly sclerotized 
and festooned behind and in having the sternal setae arranged in 
irregular, transverse rows. The single female specimen upon which 
the description was based was taken by Francis Harper, August 12, 
1925, from a short-tailed shrew, Blarina brevicauda talpoides, at 
Adirondack Lodge, Essex County, N. Y. Other than the type the 
only specimen identified as H. sternalis in the collection of the U. 8S. 
National Museum is a female taken from a pine mouse at Chevy 
Chase, Md. In view of the variation in shape of the sternal shield 
and in the number and arrangement of accessory setae on it in speci- 
mens of H. alaskensis taken from the same and closely related hosts 
and the same regions, it is my opinion that the two species are synony- 
mous and that H. alaskensis Ewing, 1925, is the valid specific name. 

Distribution.—H. alaskensis has been taken most frequently from 
the northeastern and northwestern United States and southern Can- 
ada. Records from such widely separated areas as Utah, Illinois, and 
North Carolina suggest that the more numerous northern records may 
be due, at least in part, to the presence of more active collectors in those 
regions. 
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Records.—I have examined material from: Napaeozapus insignis 
insignis, Mount Katahdin, Windy Pitch, Maine, August 27, 1928. 
Myotis lucifugus lucifugus, Mount Katahdin, Basin Ponds, Maine, 
September 7, 1928. Microtus pennsylvanicus pennsylvanicus, West 
Falmouth, Mass., June 8, 10, and 14, 1936; Edgartown, Mass., April 
22, 1933; Squibnocket, Mass., June 11, 1936; N antucket, Mass., June 
13, 1936; Temagami, Ontario, June 28, 1934, and August 17, 1934; Erie 
County, N. Y., August 29, 1945. MJiecrotus montanus, Oconalufty 
River, N. C., April 18, 1931. Miécrotus oregont, Quillayute, Wash., 
May 7, 1930. Microtus sp., Uniat, Alaska, June 6 and 18,1947. Oleth- 
rionomys gapperi ochraceus, Mount Katahdin, Chimney Bend, Maine, 
August 27, 1928; Mount Katahdin, Togue Ponds, Maine, August 26, 
1928; Mount Katahdin, North Basin, Maine, September 1, 1928. 
Clethrionomys gapperi, Mount Watatic, Ashburnham, Mass., October 
12, 1927. Tamiascuirus hudsonicus nest, Long Lake, N. Y., July 26, 
1926. Pitymys pinetorum, Point Abino, Welland County, Ontario, 
September 4, 1945. Lepus americanus, Pancake Bay, Algoma, On- 
tario, July 12, 1939. Clethrionomys gapperi, Wayne County, Pa., 
July 9, 1945; Crawford County, Pa., September 12, 1945. Peromyscus 
maniculatus gracilis, Temagami, Ontario, September 8, 1934. Blarina 
brevicauda talpoides, Jay Peak, Vt., August 17, 1927; Morgan, Utah, 
August 31 and September 8, 1932; Ithaca, N. Y., August 30, 1936. 
Blarina brevicauda, Point Abino, Welland County, Ontario, August 
28 and 30, and September 4, 7, 11, and 13, 1936. “Meadow Mouse,” 
Nantucket, Mass., August 31, 1936. “Field Mouse,” Lake County, 
Minn., April 22, 1931. Host not given, Takotna, Alaska, June til, 
1935; Urbana, Il., October 18, 1937. “Pine Mouse,” Chevy Chase, 
Md., June 7, 1932. 

L'ype.—One female (U. S. N. M. No. 947) collected by A. H. Twit- 
chell, July 23, 1924, on Microtus sp. at Crater Mountain, Ophir, 
Alaska. 

HAEMOGAMASUS MANDSCHURICUS Vitzthum 
FIGure 44 


Haemogamasus mandschuricus ViTzTHUM, Zool. Jahrb. (Abt. Syst.), vol. 60, 
pp. 397-399, figs. 1-4, 1931. 

Female.—Most dorsal setae barbed ; usual pair of apical setae barbed 
and flanked by smaller setae, which are also barbed. Setae in apical 
region larger than those on remainder of shield. Setae on posterior 
portion of shield 6h to 20n apart and about 454 in length. A pair of 
pores flank posterior end of shield. Setae of unprotected dorsal in- 
tegument barbed and larger than those on shield, particularly at the 
posterior body margin where one or two pairs are distinctly larger 
than others of the region. Lacinae of tritosternum barbed. Presternal 
area distinctly sculptured with spines on all sutures. Sternal shield 
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with usual sternal setae and 14 smaller, accessory setae in the only 
specimen available for study. The anterior pair of usual sternal setae 
are the only barbed setae on the shield and are smaller than the other 
usual setae. Accessory setae on the posterior three-fourths of the 
shield. Anterior pair of sternal pores parallel with anterior margin 
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Ficure 44.—Haemogamasus mandschuricus Vitzthum: a, Ventral view of female; b, ventral 
view of male; c, sternal shield of female; d, chelicera of female; e, chelicera of male; f, 


epistome of female; g, epistome of male; h, ventrolateral view of leg II of male; 1, 
treme of female. 


886346—51——3 


peri- 
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of shield. Genitoventral shield with 55 or 60 accessory setae in ad- 
dition to the pair of larger usual genitoventral setae; accessory setae 
about twice as large as setae of dorsal shield; a definite gap between 
usual genitoventral setae and most anterior accessory setae; usual 
genitoventral setae and most of accessory setae smooth; some near 
posterolateral margin barbed. Anal shield with five accessory setae 
in addition to three larger usual anal setae. In the specimen studied 
there are two knoblike prominences on the anterior margin of the anal 
shield. Metasternal setae barbed. Ventral body setae adjacent to 
shield are of equal size with accessory genitoventral setae; laterally 
and posteriorly they are larger and more conspicuously barbed. Pos- 
terior end of peritreme relatively larger and slenderer than in other 
species; two lateral flaps present. Epistome pointed, with 8 to 10 mul- 
tiply branched fimbriae on each lateral margin. Movable chela with 
two teeth. Fixed chela with a bifid tip and one tooth, which is fol- 
lowed by a ridge; a seta is present between the tooth and the tip of 
the chela. Long, narrow maxillary corniculi are distinctive; it cannot 
be determined on available specimen whether maxillary setae are 
barbed ; most setae on palpi distinctly barbed. Al] setae of legs, except 
terminal setae of tarsi, barbed. 

Male.—As in female setae on anterior portion of dorsal shield are 
larger than those posterior to level of coxae I; other aspects of seta- 
tion of dorsal shields as in female. Dorsal body setae as in female. 
Tritosternum and presternal area as in female. Setation of ventral 
shield as in female including setation of sternal region; ventral shield 
curves laterally and anteriorly around coxae IV to contact posterior 
end of peritreme; posterior usual anal seta barbed, others not clear. 
Peritreme as in female. Integument between peritreme and coxae 
IIT and IV is sculptured and possesses spines as in the presternal area. 
Epistome narrow, with only four or five multiply branched fimbriae 
on each lateral margin. Movable chela divided into a short, stout 
sperm carrier and an apparently toothless branch. Fixed chela has 
only one tooth but may also possess a small distal seta. All maxillary 
setae barbed. Structure of maxillae not clear, but horns are dis- 
tinctly wider than those of female. Palpiasin female. As in female 
almost all setae on legs are barbed. Leg IT shows sexual dimorphism 
in that especially stout ventral setae are present on the following 
segments: Femur I, genu I, tibia I, tarsus II. Length-width ratios 
of tarsi are: Leg I 5.5: 1, leg IT 5.5: 1, leg III 6:1, leg IV 9:1. 

Remarks.—The nymphal stage has never been found. Distinctive 
features of each sex are: Femate: Most setae of dorsal shield barbed; 
accessory setae of sternal shield not present on anterior fourth of 
shield; 55 to 60 accessory setae on genitoventral shield; usual geni- 
toventral shield smooth; 5 accessory setae on anal shield; knoblike 
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prominences on anterior margin of anal shield; posterior end of 
peritreme larger and slenderer than in other species; all fimbriae of 
epistome multiple; 8 to 10 fimbriae on each lateral margin; two teeth 
on movable chela; fixed chela with a bifid tip, a distal seta and one 
tooth; maxillary setae barbed; most palpal setae barbed; most setae 
on legs barbed. Mate: Setation as in female including pattern of 
setation of ventral shield, which curves laterally and anteriorly to 
contact posterior end of peritreme; peritreme as in female; blunt 
maxillary corniculi; spikelike epistome with four or five multiple 
fimbriae on each lateral margin; specialized, stout, ventral setae on 
femur, genu, tibia, and tarsus of leg IT. 

Distribution and hosts.—Vitzthum (1931) reported this species 
from Phodopus bedfordiae (Thomas) and Dipus sowerbyi Thomas, 
both from North China. The female specimen in the U. S. National 
Museum collection was taken from the mole Scaptochirus gilliesi at 
Wu-Ysai, Shansi, China. The male, which was obtained through the 
courtesy of Dr. Charles R. Remington, of Harvard University, was 
taken from Clethrionomys amurensis mikado in Japan. Specific 
locality data were not given. 

Size.—Vitzthum gives the length of the female as 1,060, to 1,080,; 
length of the male as 770u to 800n. The female specimen in the 
U. S. National Museum collection is somewhat distorted; the male 
measures 770u in length and 420, in width. 


HAEMOGAMASUS LIBERIENSIS Hirst 


FIGURE 55, a, b 


Haemogamasus liberiensis Hirst, Journ. Zool. Res., vol. 1, pp. 76-78, figs. 10-11, 
1916.—VitztHuUM, Zool. Jahrb. (Abt. Syst.), vol. 60, p. 400, 1931. 


No specimens of this mite were available for study. The following 
data are taken from Hirst’s (1916) original description. 

Female.—Dorsal shield covers entire dorsal surface. Setae on 
shield short, barbed, and very numerous. Presternal area sculptured. 
Sternal shield with usual sternal setae and about 45 accessory setae, 
which are present over the entire shield and which are nearly as large 
as the usual setae; two pairs of accessory setae on anterior margin of 
shield; all of usual sternal setae, as well as many of accessory setae, 
barbed. Genitoventral shield not greatly expanded posteriorly, with 
numerous accessory setae present over entire surface of shield. It is 
impossible to determine from Hirst’s figure whether usual genito- 
ventral setae are larger than accessory setae; many setae on shield 
barbed. Anal shield with three usual anal setae and six or seven acces- 
sory setae in type specimen. Endopodal shields not figured or men- 
tioned. Metapodal shields small and oval. Metasternal setae present. 
Ventral setae very numerous; nearly all are barbed. Structure of 
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peritreme not clear. Epistome not figured or mentioned. Nearly all 
setae on legs, except terminal setae on tarsi, are barbed. Distal mar- 
gins of all leg segments, except tarsi, separated. 

Size.—Length of body 876n; width 560p. 

Distribution and hosts—The description was based on a single 
female specimen found on Mus trivirgatus at Gonyon, Liberia, by 
R. H. Bunting on November 20, 1910. Specimen in collection of 
H. C. Rothschild. 

Remarks.—Distinguishing features of this mite are: Most setae on 
dorsal and ventral surface barbed; a large number of accessory sternal 
setae present over entire shield ; two pairs of accessory setae on anterior 
margin of sternal shield; six or seven anal setae; fixed chela with 
bifid tip, two teeth, and a seta; movable chela with two teeth; most 
setae on legs barbed. 


HAEMOGAMASUS AVISUGUS Vitzthum 


Haemogamasus avisugus ViTzTHUM, Zool. Jahrb. (Abt. Syst.), vol. 60, pp. 396-397, 
1931. 


No specimens of this mite were available for study. The following 
data are taken from Vitzthum’s (1931) brief original description, 
which did not include figures. 

Female.—Sternal shield with about 14 accessory setae. Usual 
sternal and metasternal setae not distinguished in length and thick- 
ness from accessory setae of sternal shield. Anterior pair of usual 
sternal setae strongly barbed; the others smooth. Genitoventral 
shield at its broadest part broader than the distance between coxae 
IV. Chelicerae of female with toothlike, sharply bent tips. Fixed 
chela with two teeth; movable chela with one tooth. Dorsal and 
ventral body setae smooth except along posterior body margin. Most 
setae on legs barbed. 

Male.—F¥ixed chela of male normally formed with one tooth and 
a normal pilus dentilus. Proximal half of movable chela very thick; 
its distal half strongly bent, and deeply split, with a sperm carrier 
which reaches far beyond itsend. Anterior margin of each coxa finely 
serrated. 

Remarks.—Because of the unusually brief description and lack of 
figures it is difficult to determine the relationship of this mite to others 
in the genus. However, the fact that the sternal shield of the female 
possesses only about 14 accessory setae and that these are as large 
as the usual setae is distinctive. No other member of the genus pos- 
sesses only one tooth on the movable chela. Vitzthum’s description 
of the chelae of the male most closely fits H. mandschuricus. 

Size.—Length of female 925 to 960; length of male 775p to 800z. 

Distribution and host—On Riparia riparia in Germany. 
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HAEMOGAMASUS HARPERI, new species 


Figure 45 


Female.—Dorsal shield sculptured; bluntly pointed at both ends; 
relatively narrow; a distinct strip of unprotected integument between 
the shield and lateral and posterior margins of body; shield widest at 
level of coxae II. Usual pair of apical setae about equal in size to 
several of the more anterior setae of apical region and flanked by a 
pair of much smaller setae. Over the entire shield, posterior to apical 
region, setae are between 20u and 40» apart and at least 80y in length; 
those nearest apical region are slightly larger; all setae smooth. Setae 
of unprotected dorsal integument of equal size with those on shield 
at corresponding levels; are generally largest on anterior portion of 
body, although some at posterior body margin may be longer and 
slenderer; all are smooth. Lacinae of tritosternum barbed. Pre- 
sternal area well chitinized and sculptured; distinctly concave pos- 
terior to base of tritosternum; no spines present. Sternal shield with 
three pairs of usual sternal setae and several smaller accessory setae, 
which varied in number from four to seven in 22 specimens examined; 
the mean number was six; these appear to be arranged in pairs in most 
Specimens; none are on the anterior margin of the shield. Usual 
setae stout; anterior pair slightly smaller than the others and on 
anterior margin of shield distinctly mediad to middle pair; bases of 
all usual setae embossed or elevated from the surface of the shield. 
Anterior pair of sternal pores nearly parallel with anterior margin 
of shield; all setae smooth. Genitoventral shield narrow, sculptured, 
and in most specimens not wider than distance between coxae IV; 
posterior margin of shield may be nearly straight or even slightly 
concave. Usual genitoventral setae smaller than usual sternal and 
metasternal setae. Accessory setae smaller than usual setae and almost 
entirely in posterior half of shield, smallest at posterior margin; about 
as large as accessory setae of sternal shield; number varying from 
11 to 18 in 18 specimens examined ; mean number 14; all setae smooth. 
Anal shield comparatively narrow; over twice as long as wide; anus 
almost entirely in posterior half of shield; with three usual anal setae 
and seven larger accessory setae. In some specimens the posterior 
usual anal seta may be as large as the smaller accessory setae; all setae 
smooth. Small endopodal and metapodal shields present. In some 
specimens there are four or five small, rounded shields lateral to the 
genitoventral shield; these appear to be in the integument rather 
than on its surface. Tubular portion of peritreme extends to anterior 
margin of coxae III; posterior margin of peritreme fused with fovea 
of coxa IV. Metasternal setae slightly slenderer than but equally 
as long as usual sternal setae. Ventral body setae smaller but not so 
far apart as those of dorsal shield; all are smooth. Epistome with 
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7 to 10 fimbriae on each side; most lateral fimbriae simple; distal 
fimbriae branched. Both chelae toothless. Fixed chela slenderer. 
Movable chela grooved and twisted on its longitudinal axis; no setae 





Ficure 45.—Haemogamasus harperi, new species: a, Ventral view of female; 5, ventral 
view of male; c, sternal shield of female; d, chelicera of male; ¢, chelicera of female; f, 
ventral shield of nymph; g, tarsus of leg II of female; h, epistome of female; 7, posterior 
end of peritreme of female; j, ventrolateral view of leg II of male. 
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present. Structure of maxillae not clear; maxillary setae smooth. 
All palpal setae smooth. Legs stout; legs I and IV longest; leg II 
shorter and comparatively thicker than others; coxa of leg II much 
larger than those of other legs. Tarsi of all legs relatively shorter 
than those of most other species and also distinct in being abruptly 
narrow distally. Length-width ratios of tarsi are: Leg I 4:1, leg II 
8.5:1, leg IIT 4.5:1, leg [TV 5:1. Stout setae are present on distal ends 
of tarsi II, III, and IV; all setae smooth; as in other species, ventral 
setae are stouter. 

Male.—Dorsal shield and its setation, as well as setation of unpro- 
tected dorsal integument, as in female. Tritosternum and presternal 
area as in female. Ventral shield relatively narrow, not covering 
entire ventral surface posterior to coxae IV and not curving anteriorly 
lateral to coxae IV. Usual sternal, metasternal, and genitoventral 
setae present as well as accessory setae of genitoventral region; acces- 
sory sternal setae lacking; usual sternal setae as in female; middle 
pair of usual sternal setae on lateral margin of shield; anterior pair 
of sternal pores angled posteriorly. A distinct gap between most 
anterior accessory setae of genitoventral region and usual genitoven- 
tral setae. Long, narrow anal region distinctive; setation of this 
region as on anal shield of female. Endopodal shields fused with 
ventral shield. Metopodal shields as in female, a distinctive feature. 
Ventral body setae, peritreme, and epistome as in female. Fixed 
chela shorter and stouter than in female and with a spatulate tip. 
Movable chela with an abruptly truncated tip and with a small tooth 
near its distal end, the bursa larger distally. Legs no thicker than 
these of female. Leg II differs from that of female in having a 
strong ventral seta on each of the following segments: femur, genu, 
tibia, and tarsus; tarsal seta is distinctive in that its thick proximal 
portion abruptly narrows into a slender distal spike. Tarsus II lacks 
the short, stout, distal setae of the female and may be relatively 
shorter than the latter, although this is not the case in all specimens. 

Nymph.—Relatively shorter than adults. On one uncrushed speci- 
men the dorsal shield covers the entire dorsal surface. Dorsal seta- 
tion, tritosternum, and presternal area as in adults. Ventral shield 
with usual sternal and metasternal setae; usual genitoventral setae 
flank the narrow posterior end of shield; middle and posterior pairs of 
usual sternal setae as well as metasternal setae are on lateral margins 
of shield. Setae are as in adults except that middle and posterior 
pairs of sternal setae are relatively closer than in the former. The 
tapering, narrow posterior end of the shield is distinctive. Sternal 
pores as in female; posterior pair touch the lateral margins of the 
shield. Anal shield may be relatively shorter than in female; with 
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three usual anal setae and three larger most anterior accessory setae. 
Ventral body setae not so numerous as in adults. Peritreme weakly 
chitinized, differing from adults in that tubular portion extends to 
level of midpoint of coxae II; lateral flaps present. Epistome as in 
adults. Chelicerae as in female but relatively shorter. Maxillae not 
clear. Setation of palpi as in adults. Legs as in adult female but 
may be relatively shorter. 

Remarks.—Distinctive features of H. harperi, which make it pos- 
sible to distinguish female, male, and nymph from those of other 
species are: Frmare: All setae smooth; relatively narrow dorsal 
shield ; small number of accessory setae on sternal shield, four to seven 
in specimens examined ; stout usual sternal setae with embossed bases; 
narrow genitoventral shield with relatively small number of setae, 
11 to 18 in available specimens; anal shield relatively narrow; over 
twice as long as it is wide; with seven accessory setae which are larger 
than usual anal setae; anus almost entirely in posterior half of shield; 
both chelae toothless; relatively short tarsi which narrow abruptly 
distally; short, stout setae on distal ends of tarsi. Mate: Setation 
as in female; narrow ventral shield, which does not cover entire ven- 
tral surface or curve anteriorly lateral to coxae IV; second pair of 
usual sternal setae on lateral margins of shield; accessory sternal 
setae absent; long, narrow anal region; femur, genu, tibia, and tarsus 
of leg II each with a conspicuously strong ventral seta; that of tarsus 
II about midway between anterior and posterior ends of tarsus. 
Nympu: Setation as in adults; ventral shield more gradually tapered 
posteriorly than in other species; anal shield with six setae; acces- 
sory setae larger than usual setae; mouth parts as in female; short, 
abruptly tapering tarsi as in adults. 

Size.—Seven measurable females varied in length from 1,075, to 
1,8002; mean length was 1,129; it was impossible to obtain accurate 
measurements of width. Eighteen measurable males varied in length 
from 925 to 1,0254; width of the same series varied from 55y to 
600n; mean length was 968; mean width 555y. Length of measur- 
able nymphs was 975» and 800u; width of the latter specimen was 
475p. 

Distribution.—Specimens have been taken only in Florida, Georgia, 
Mississippi, and South Carolina. I have examined specimens from: 
Scalopus aquaticus howelli, Handsboro, Miss., date? ; Decatur County, 
Ga., January, March 11, April 2, 1947; Brooks County, Ga., October 
2, 1947. Scalopus aquaticus australis, Folkston, Ga., January 10, 
1936, Welaka, Fla., May 27,1947. Cryptotis parva, Thomasville, Ga., 
Jan. 13,1937. “Mole,” Charleston, S. C., July 1930; Decatur County, 
Ga., January 1947, April 2, 24, 27, 1947, May 6, 1947, July 24, 1947; 
State College, Miss., October 31, 1937. 
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Type—Kemale (U. 8S. N. M. No. 1885) collected from Cryptotis 
parva at Thomasville, Ga., by E. V. Komarek, January 13, 1937. 

Paratypes.—Three females, three nymphs, from Scalopus aquati- 
cus australis, West Folkston, Ga., January 10, 1936, Francis Harper; 
one female, one male, one nymph, from Scalopus aquaticus howelli, 
Handsboro, Miss., June 9, 1940, G. G. Rohwer. All paratypes in 
U. 8S. National Museum collection. 


HAEMOGAMASUS KITANOI ASANUMA 
Haemogamasus kitanoi ASANUMA, Seibutu, vol. 3, No. 5, pp. 171-176, fig. 3, 1948. 


This species came to my attention too late for discussion in this 
report. 
Genus EUHAEMOGAMASUS Ewing 


ELuhaemogamasus Ewine, Proc. U. 8. Nat. Mus., vol. 82, art. 30, p.3. 1933. [Geno- 
type: Huhaemogamasus ambulans (Thorell, 1872).] 


Differs from Haemogamasus only in lacking accessory setae on 
sternal shield. 


KEY TO FEMALES OF GENUS EUHAEMOGAMASUS 


1, All setae smooth 
Withesome- barbed. Setdee= sans] eA oe se eee eee 2; 
2. Posterior margin of sternal shield invaginated to a level midway between 
posterior and median pairs of sternal setae; usual pair of apical setae 
distinctly larger than all other setae on dorsal shield. 
liponyssoides (Hwing) (p. 244) 
Posterior margin of sternal shield nearly straight; usual pair of apical 
setae little if any larger than other setae of the apical region. 
liponyssoides occidentalis, new subspecies 
3. Chelae toothless; 4 conspicuous setae at posterior margin of body; each of 


these about half as long as body_____-- quadrisetatus (Vitzthum) (p. 253) 
Chelae with teeth; setae at posterior body margin only slightly enlarged__ 4 
AmpACHTCHELA: With 2 CCC teen enn NE Oh ed, Sa es ee ee ee 5 
Hixedichelauwithtonly.s! tooph 6 oases ee ee ee ee eee 6 


5. All setae on dorsal shield smooth ; anterior pair of sternal setae on anterior 
margin of shield flanking its median third; all sternal and maxillary 
setae smooth; setae on legs not barbed but with rough surfaces; stout, 
ventral coxal seta is only barbed seta on palp; anterior pair of sternal 
pores nearly parallel with anterior margin of shield. 

horridus (Michael) (p. 235) 
Many setae on dorsal shield barbed; anterior pair of sternal setae barbed 
and not on anterior margin of shield; all maxillary setae barbed; 
almost all setae on legs barbed; many palpal setae barbed; anterior 
pair of sternal pores not parallel with anterior margin of shield. 
barberi (Ewing) (p. 249) 
6. Posterior margin of sternal shield invaginated to a level midway 
between anterior and median pairs of sternal setae. 
oudemansi (Hirst) (p. 240) 
Posterior margin of sternal shield nearly straight. 
ambulans (Thorell) (p. 228) 
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EUHAEMOGAMASUS AMBULANS (Thorell) 
Ficures 41, 46 


Dermanyssus ambulans THorELL, Ofy. Vet.-Akad. Forh., vol. 2, p. 164, 1872. 

Gamasus ovalis KocHu, Kongl. Svenska Vet.-Akad. Handl., vol. 16, No. 5, pp. 121- 
122, table 5, figs. 3-3a, 1878. 

Haemogamasus nidi Micuaret, Trans. Linn. Soc. London, vol. 5, pp. 314-315, 
pl. 32, figs. 6, 7, 1892.—Htrst, Bull. Ent. Res., vol. 5, pp. 121-122, 1914.— 
VitztuuM, Zool. Jahrb. (Abt. Syst.), vol. 60, p. 401, 1931. 

Laelaps ovalis (Koch) TrAGArDH, Zool. Anz., vol. 25, p. 61, 1902. 

Haemogamasus michaeli OupEMANS, Tijdschr. Nederl. Dierkund. Ver., ser. 2, 
vol. 8, pp. 87-88, 1903; Arch. Naturg., vol. 79, Abt. A, Heft 8, pp. 155-160, 
figs. 108-140, 1913. 

Hypoaspis ambulans (Thorell) TrAcArpH, Fauna Arctica, vol. 4, Lief. 1, p. 33, 
figs. 55-58, 1904. 

Eulaelaps ambulans (Thorell) TrAGArpH, Nat. Unter. Sarekgebirges Swed. Lap., 
vol. 4, Lief. 4, pp. 435-487, figs. 116-122, 1910. 

Haemogamasus reidi Ewine, Proc. Biol. Soc. Washington, vol. 38, p. 140, 1925. 

Haemogamasus twitchelli Ew1ne, Proc. Biol. Soc. Washington, vol. 38, pp. 142-143, 
1925.—ViTzTHUM, Zool. Jahrb. (Abt. Syst.), vol. 60, p. 401, 1931. 

Huhaemogamasus onychomydis Ewi1ne, Proc. U. S. Nat. Mus., vol. 82, art. 30, 
p. 4, pl. 1, fig. 3, 1933. 

Euhaemogamasus sciuropteri KrErGan, Trans. Amer. Micr. Soc., vol. 65, No. 1, 
p. 72, figs. 8-9, 1946. 

Female.—Described from European specimens. Dorsal shield does 
not entirely cover dorsal surface; widest at level of coxae III. Usual 
pair of apical setae clearly largest on shield. Setae sparser in apical 
region but over remainder of shield between 9» and 12» apart laterally 
and 9u to 20u apart anteroposteriorly. They average about 35y in 
length but may be larger in apical region and at posterior margin. 
Usual pair of apical setae and many of the other setae on shield 
barbed. Five pairs of pores on shield. Dorsal body setae larger and 
not so closely set as setae on shield, nearly all barbed, larger at pos- 
terior body margin. On one specimen a terminal pair is larger, but 
not so stout, as usual apical setae. Lacinae and base of tritosternum 
barbed. Presternal area sculptured; sutures with spines. Sternal 
shield about one a half times as wide as long; posterior margin of 
shield slightly invaginated. Only anterior pair of sternal setae barbed. 
Anterior pair of sternal pores nearly parallel with anterior margin 
of shield. Genitoventral shield flask-shaped, varying somewhat in 
size and outline. Accessory setae numbered 70-85 in all European 
specimens examined; usual pair of genitoventral setae anterior to all 
accessory setae and larger than the latter; more anterior accessory 
setae larger. All setae on shield smooth. Length-width ratio of anal 
shield about 1.5:1. Usual anal setae and five smaller accessory setae 
present on all specimens examined. Posterior unpaired usual setae 
largest on shield, sometimes with a few barbs. Setae smaller than 
adjacent ventral body setae. Endopodal shields slender. Metapodal 
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shields rodlike. Metasternal setae smooth, about as large as usual 
sternal setae. Ventral body setae not so closely set as setae of dorsal 





ce 


Ficure 46.—Euhaemogamasus ambulans (Thorell): a, Ventral view of female; 5, ventral 
view of male; c, ventral view of nymph; d, sternal shield of female from North America; 
é, epistome of female; f, sternal shield of female from England; g, cornicula of female; 
h, cornicula of male; 7, sternal shield of female from Japan; 7, chelicera of male; k, chelic- 
era of female; /, peritreme of three female specimens; m, ventrolateral view of leg II 
of male. 
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shield and larger than the latter; nearly all are barbed; largest on 
posterior body margin. Peritreme with lateral expansions at level of 
coxae II-III and I-II; shape of posterior end distinctive; tubular 
portion extends to level of anterior margin of coxae JI. Epistome 
relatively narrow, spikelike, with about 12 fimbriae on each lateral 
margin; several fimbriae multiple. Chelae about equal in length: 
movable chela may be slightly larger. Fixed chela with a bifid tip 
and one tooth; an inflated seta immediately posterior to the tip; 
a basal setae also present in most specimens. Movable chela with 
a pointed tip and two teeth; a faint, fringed bursa at its base. All 
maxillary setae barbed. Corniculi narrow, pointed. Barbed setae 
present on all palpal segments except tarsus; stout ventral setae on 
coxae barbed. Most setae on all leg segments barbed; setae of legs 
relatively long; longer and slenderer on dorsal surfaces of all seg- 
ments. Length-width ratios of tarsi are: Leg I 7:1, leg I 5:1, leg 
JI16:1, leg IV 8:1. 

Male.—Described from North American specimens. Dorsal shield 
covers almost entire dorsal surface; setation and pores as in female. 
Dorsal body setae, tritosternum, and presternal area as in female. 
Ventral shield widely expanded posterior to coxae IV, curving anter- 
iorly lateral to coxae to contact lateral margin of posterior end of 
peritreme; anal region distinct. In most specimens accessory setae are 
present as far anterior as level between posterior pair of sternal setae 
and metasternal setae. Only anterior pair of sternal setae are barbed. 
Pores as in female. Accessory setae larger and not so numerous as 
those of dorsal shield; much more numerous in some specimens than 
in others. Accessory setae of anal region varied in number from three 
to five; in one specimen accessory setae were all posterior to coxae IV. 
Peritreme as in female; tubular portion may vary in length consider- 
ably. Epistome as in female. Chelae show marked sexual dimor- 
phism. Fixed chela toothless; with distal and proximal setae as in 
female. Movable chela divided about midway on its length; shorter 
branch with a bifurcate tip. Maxillae and palpi as in female except 
for sexual dimorphism shown on leg II, where stout ventral setae are 
located as follows: femur two, genu one, tibia one, tarsus two. 

Nymph.—Described from North American specimens. Dorsal 
shield much narrower than in adults; setae not so numerous as in 
adults; most are smooth; dorsal pores not visible; a slitlike invagina- 
tion on each lateral margin of shield at level of coaxe IV. Tritoster- 
num and presternal area as in adults. Ventral shield with sternal 
and metasternal setae; pores located as in adults. Anal shield with 
three usual anal setae and one smaller accessory seta in most speci- 
mens; a few possess another accessory seta near anterior margin of 
shield. Peritreme not well developed. Epistome, chelae, maxillae, and 
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palpi as in adults. Legs as in adult female; may be relatively shorter. 

Size—Michael (1892) gave the length of the female as 940, width 
510u; length of male 720u, width 4004. Oudemans (1913) gave the 
following measurements for the species: Female: length 1,000p, width 
600; male: length 850, width 4602; nymph: length 735, width 405p. 
Seven female specimens from Europe varied from 882, to 1,036p in 
body length and 490, to 588 in body width. Mean length was 952n, 
mean width 558. In aseries of 66 females from North America body 
length varied from 700 to 1,078; mean was 871p. Forty-nine fe- 
males varied in width from 420, to 672»; mean was 515p. Eight male 
specimens varied in length from 658» to 8824; mean was 773p. Six 
males varied in width from 327p to 5604; mean was 425y. Five 
nymphs varied in length from 518» to 728m, and in width from 336 
to 448; mean length was 6054; mean width was 400,. 

Discussion.—Several factors contributed to the lengthy synonymy of 
this species. The original descriptions of Thorell (1872) and Koch 
(1878) are so indefinite that it is impossible to determine from them 
even the genus to which the described species belongs. Accordingly, 
when Michael (1892) published his description of Haemogamasus nidi 
this was accepted as the original description of the species. It was 
not until this manuscript was near completion that Dr. E. W. Baker, 
of the U. S. Bureau of Entomology and Plant Quarantine, forwarded 
to me a photostat of Trigirdh’s 1910 paper with the comment that the 
species described and figured as Eulaelaps ambulans (Thorell, 1872) 
appeared to be a member of the Haemogamasinae. The figures and 
description left no doubt that the species was synonymous with 
Michael’s nidé. The earlier references of Thorell (1872), Koch (1878), 
and Tragardh (1902 and 1904) were then examined, and it was dis- 
covered that Triigirdh had studied the specimens described as Der- 
manyssus ambulans by Thorell and as Gamasus ovalis by Koch and 
had found them to be synonymous. He transferred the species from 
the genus Laclaps to Hypoaspis in 1904 and to Hulaelaps in 1910. 

Distinctive features of female specimens of Z. ambulans taken in 
Europe may be summarized as follows: Dorsal shield not entirely 
covering dorsal surface; many dorsal setae barbed; usual apical setae 
clearly largest on shield. Dorsal body setae barbed. Tritosternum 
barbed ; presternal area with spines. Sternal shield rectangular; only 
anterior pair of sternal setae barbed; anterior pair of sternal pores 
nearly parallel with anterior margin of shield. Genitoventral shield 
flask-shaped ; 75-80 accessory setae, all of which are posterior to usual 
genitoventral setae. Five accessory setae on anal shield. Epistome 
relatively narrow, with about 12 fimbriae on each lateral margin. 
Fixed chela with a bifid tip, one tooth, and a distal and a proximal 
seta. Movable chela with two teeth and a basal fringe of tiny setae. 
Maxillary setae barbed. Most setae on legs barbed. 
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Also possessing most of these characteristics In common are type 
specimens of the following North American species: Haemogamasus 
reidi Ewing, 1925; H. twitchelli Ewing, 1925; Huhaemogamasus ony- 
chomydis Ewing, 1933; 2. oregonensis Ewing, 1933, and EL. sciwropteri 
Keegan, 1946. These differ from one another almost entirely in num- 
bers of setae on dorsal, genitoventral, and anal shields and in numbers 
of dorsal and ventral body setae. When these species were described 
it was assumed that, as in species of several other subfamilies of 
Laelaptidae, numbers of genitoventral and anal setae were specifically 
constant and were useful taxonomic aids. Accordingly, Ewing de- 
scribed H. twitchelli as possessing eight anal setae and H. reidi as 
possessing only three. One of the diagnostic features of genus H'uhae- 
mogamasus Ewing, 1933, was possession of three anal setae. LE. ore- 
gonensis was further characterized as having about 20 genitoventral 
setae. LE. sciuropteri was to be separated from other species of the 
genus by possession of five anal setae and 28-30 genitoventral setae. 

First indication of variation in numbers of both genitoventral and 
anal setae was discovered upon examination of the type specimens of 
each species. Five of the seven female specimens on the type’slide of 
H. reidi possessed 24, 30, 18, 22, and 25 genitoventral setae; six of the 
seven specimens had 3, 3, 4, 4, 5, and 6 anal setae. The type female of 
H. twitchelli had about 50 genitoventral setae and eight anal setae. 
The type female of 2. onychomydis had about 50 genitoventral setae 
and at least six anal setae. Each of two females on the type slide of 
FE. oregonensis had about 45 genitoventral setae and eight and seven 
anal setae. Hirst (1914) reported that numbers of anal setae of 
European specimens of ambulans varied from seven to nine. 

Specimens in the U. S. National Museum collection previously iden- 
tified as H. twitchelli, H. reidi, F. onychomydis, and E. oregonensis 
include the types of each species and a total of 150 specimens taken 
from a variety of hosts and habitats from several of the eastern, cen- 
tral, and western United States and southern Canada. The type fe- 
male of E'. sciuroptert was deposited in the collection of the Army 
Medical Museum. Upon examination of this series it was found that, 
like the types, all possessed the most distinctive characteristics of /’. 
ambulans, differing from it, and among themselves, in the following 
characteristics: Numbers of setae on dorsal, genitoventral, and anal 
shields and on dorsal and ventral body surfaces; length-width ratio 
of sternal shield; relative size of genitoventral shield; slight differ- 
ences in structure of posterior end of peritreme; presence of basal seta 
on fixed chela. These characteristics were found to vary to the fol- 
lowing extent: 

SETATION OF DORSAL SHIELD AND DORSAL AND VENTRAL BODY SURFACES! 
It is difficult to express the relative thickness or sparseness of setation 
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of these surfaces except by indicating distances of setae from one an- 
other. This was found to vary from as little as 4» to 15, to as much 
as 30u to 60n. More numerous setae on the dorsal shield and dorsal 
and ventral body surfaces were usually associated with larger num- 
bers of setae on genitoventral and anal shields. In general, setae of 
these surfaces were more numerous on western specimens. 

NUMBERS OF GENITOVENTRAL SETAE: Varied from 12 to 70 in a series 
of 104 specimens examined; the mean was 31. Larger numbers were 
usually found on western specimens. Of 39 specimens with more 
than 30 genitoventral setae, all but five were taken in western States. 
However, third from the top of the list with 60 setae is a specimen 
from New Hampshire. Of the 65 specimens with less than 31 setae, 
only seven were taken in western States. 

NUMBERS OF ANAL SETAE: In a series of 88 specimens numbers of anal 
setae varied from 3 to 8; the mean was 5.6. Although larger numbers 
were usually associated with more numerous genitoventral setae, this 
was not always the case. Examples of such disparity are shown in the 
following combinations: 20 genitoventral setae with 7 anal setae; 29 
genitoventral setae with 7 anal setae; 55 genitoventral setae with 
5 anal setae; 45 genitoventral setae with 6 anal setae. Larger numbers 
were found most often on western specimens. 

LENGTH-WIDTH RATIO OF STERNAL SHIELD: In seven European speci- 
mens of Z. ambulans the length-width ratio of the sternal shield varied 
from 1.2:1 to 1.7:1. In 76 North American specimens this ratio 
varied from 1.3:1 to 2.4:1. In general, lower ratios were associated 
with larger numbers of setae. This ratio in most cases represents a 
variation in the margin separating the presternal area and the sternal 
shield proper rather than in position of pores and setae. In specimens 
with higher ratios the anterior pair of sternal setae is on the anterior 
margin of the shield rather than slightly posterior to it. 

In addition to variations previously discussed, North American 
specimens show slight variations in details of structure of the posterior 
end of the peritreme and in presence or absence of a basal seta on the 
fixed chela. 

An attempt to separate specimens of this series into distinct species 
on the basis of possession three, five, or eight anal setae would necessi- 
tate separation of specimens from single lots or from identical hosts 
and localities into several species. It is my opinion that, since the 
concept of constant seta number upon which H. reidi, H. twitchelli, E. 
onychomydis, E. oregonensis, and E. sciwropteri were described has 
been demonstrated to be erroneous, these species are one and, lacking 
further means of distinction, should be considered synonymous with 
EF. ambulans. 

Distribution.—Reported from Greenland by Thorell (1872) ; Siberia 
by Koch (1878) ; Great Britain by Michael (1892), Hirst (1914), and 
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Turk (1945); Holland by Oudemans (1913) ; Germany by Hirst 
(1914) ; and middle and western Europe by Vitzthum (1931) from 
birds and from a variety of small mammals but most often from ro- 
dents. I have examined specimens from: Apodemus sylvaticus, Tor- 
rington, Devon, England, March 18 and 22, 1937; Reskadinnick, Cam- 
born, Cornwall, England, March 17, 1946 (EK. W. Jameson collection). 
A podemus flavicollis, North Sarajeve, Bosnien, J uly 12,1929. Sciurus 
niger rufiventer, Allegan County, Mich., October 19 and December 26, 
1937, February 10, 1938. Sciwrus griseus nigripes, San Simeon, Calif., 
May 28, 1931; Santa Lucia Mountains, Calif., date?. Sciwrus caro- 
linensis, Point Abino, Welland County, Ontario, September 13, 1945. 
Neotoma fuscipes macrotis, San Simeon, Calif., May 29, 1931. Meo- 
toma fuscipes, Monterey, Calif., February 14, March 16, 1946. MNeo- 
toma cinerea, Logan Canyon, Utah, July 18, 1938. Meotoma sp. 
Monterey, Calif., May 27, 28, 1945, July 16, 1938. Microtus agrestis, 
locality? date?. Glaucomys volans volans, Kast Falls Church, Va., 
February 27, 1934, Seymour, Ill., November 9,1937. Glaucomys vol- 
ans, Welland County, Ontario, September 1, 1946. Glaucomys sabri- 
nus macrotis, Saxtons River, Vt., December 24, 1934, Wayne County, 
Pa., July 17, 1945. G@lawcomys sp., MacDonald College, Quebec, No- 
vember 3, 1940. Microtus operarius operarius, 'Takotna, Alaska, 
December 1934. Microtus californicus, Monterey, Calif., August 21, 
1940, December 5, 1938, April 14, 1945. Mécrotus sp., Takotna, 
Alaska, June 1, 1934, Monterey, Calif., November 15, 1948. Cleth- 
rionomys gapperi ochraceus, Mount Washington, N. H., July 1, 1928. 
Thomomys fuscus, Colfax, Wash., April 14, 1927. Thomomys tal- 
potdes, Garland, Colo., July 1940; Thomomys sp., Fresno, Calif., July 
6, 1932. Tamiasciurus hudsonicus, Ithaca, N. Y., March 4, 1939. 
Blarina brevicauda, Point Abino, Welland County, Ontario, Septem- 
ber 1, 1946. Thomomys monticola, Huntington Lake, Fresno County, 
Calif., January 27, 1948. Clethrionomys amurensis mikado, Sapporo 
Hokkaido, Japan, November 27, 1945. Sorex palustris, Montana, 
October 17, 1947 (U.S.P.HLS. collection, Hamilton, Mont.). “Alaska 
short-tailed mouse,” Golovin, Alaska, May 19, 1931. “Short-tailed 
mouse,” Golovin, Alaska, May 9, 1931. “Red-shouldered hawk,” 
Halifax, N. C., October 26, 1935. “Blue jay,” Ontario, May 16, 1917. 
“Red squirrel,” Ontario, May 11, 1907. “Chipmunk,” San Simeon, 
Calif., June 9, 1931; “Government Camp,” Oregon, May 19, 1934. 
“Pine marten,” Big Pines, Santa Lucia, Calif., May 23, 1931. “Gray 
squirrel,” San Simeon, Calif., June 9, 1931, Good Hope Township, 
Ohio, June 6, 1937; Idyllwild, Riverside County, Calif., December 9, 
1948 (Bureau of Vector Control collection, Dept. Public Health, 
Calif.). “Gray squirrel nest,” Patuxent Game Reserve, Bowie, Md., 
May 22,1943. “Flying squirrel,” Clemson, 8. C., December 14, 1940; 
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Kenwood, Ontario, November 22, 1921. ‘Townsend mole,” Clacka- 
mas County, Oreg., May 30, 1932. “In squirrel hole,” Urbana, IL, 
March 31, 1944. “Raccoon,” Bowie, Md., November 2, 1948. “Cot- 
tontail rabbit,” Allegan, Mich., April 1, 1937. “Bobwhite,” Halifax, 
N. C., January 17, 1933. “In chicken nest,” Astoria, Oreg., Septem- 


ber 8, 1937. 
EUHAEMOGAMASUS HORRIDUS (Michael) 


FIGURE 47 

Haemogamasus horridus MicuHaet, Trans. Linn. Soc. London, vol. 5, pp. 312-313, 
pl. 82, figs. 1-5, 1892—OupEemans, Arch. Naturg., vol. 79, Abt. A, Heft 8, pp. 
146-155, figs. 98-107, table 11, figs. 11-15, 1913—Htrst, Journ. Zool. Res., 
vol. 1, pp. 60-61, 1916.—VirztHuUM, Zool. Jahrb. (Abt. Syst.), vol. 60, pp. 
402-403, 1931. 

Haemogamasus horridus var. arvicolarum BERLESE, Redia, vol. 14, p. 166, 1920. 

Haemogamasus arvicolarum (Berlese) Turk, Ann. Mag. Nat. Hist., ser. 2, vol. 12, 
pp. 785-820, figs. 119-122, 1945. 

Female.—Setae of dorsal shield about 15p apart and of nearly uni- 
form size, varying between 40» and 60, in length; usual apical setae 
clearly the largest setae on shield. Setae of apical region little larger 
than others; al] setae on shield smooth; five pairs of pores on shield. 
Setae of unprotected dorsal integument larger than those of shield, 
particularly at lateral and posterior body margins, where some may be 
barbed; three or four terminal pairs distinctly larger than other mar- 
ginal setae. Lacinae of tritosternum barbed; a spine on each side of 
base of tritosternum about midway on its length. Presternal area 
sculptured and applied to entire anterior margin of sternal] shield; 
sutures of presternal area with tiny spines. Sternal shield strongly 
sculptured; slightly longer than wide, with a nearly straight posterior 
margin; all sternal setae large, stout, and smooth; anterior flank middle 
third of anterior margin of shield. Anterior pair of sternal pores 
posterior and slightly lateral to bases of anterior pair of sternal 
setae; a few anterior sutures of shield with tiny spines; anterior 
and posterior pairs of seta about equidistant from middle pair. Geni- 
toventral shield strongly sculptured; with a nearly straight posterior 
margin in some specimens; usual pair of genitoventral setae smooth 
and smaller than sternal and metasternal setae; accessory setae smaller, 
smooth and present over most of shield posterior to usual setae; in five 
available specimens accessory setae number 35, 60, 65, 65, and 70. Anal 
shield between one and a half and two times as long as it is wide; in 
addition to the three usual anal setae about 10 smaller accessory setae 
are present; of five available specimens, two possess 10 accessory setae 
and three 11; pattern of setation of accessory setae variable; posterior 
usual seta is largest on shield. Endopodal shields short. Metapodal 
shields rodlike. Shape of posterior end of peritreme distinctive; tubu- 
lar portion extends to level of anterior margin of coxae III. Ventral 

886346—51——5 


236 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


body setae larger than those of dorsal shield and unprotected dorsal 
integument; they tend to be larger and more often barbed at the pos- 
terior body margin. Metasternal setae at least as large as posterior 
pair of sternal setae. Epistome distinctive, with a gently rounded 





Ficure 47.—Euhaemogamasus horridus (Michael): a, Ventral view of female; }, sternal 
shield of female; c, anal shield of female; d, chelicera of female; ¢, epistome of female; 
f, ventral shield of nymph; g, posterior end of peritreme of female; h, tritosternum of 
female. 
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anterior margin of simple and multiple fimbriae, which are more 
numerous than in other species. Chelicerae are difficult to determine 
accurately ; both are thick and possess bursae, which may vary in shape. 
Each chela with two teeth; a seta at base of fixed chela and another 
between its teeth. Corniculi of maxillae blunt; maxillary setae smooth. 
Only barbed setae on palps are single, stout ventral seta on each coxa. 
Seta on legs distinctly more slender dorsally ; many of the stout ventral 
setae with rough surfaces, but none examined were truly barbed; distal 
margins of most leg segments serrated. 

Male.—No male specimens were available for study. According 
to Oudemans (1913), the male may be identified as that of horridus 
because of the following characteristics: Dorsal setation as in female ; 
dorsal shield covers almost entire dorsal surface. Tritosternum as 
in female; setation of ventral shield as in female. Lateral margins 
of shield are not distinct in Oudemans’ figure but appear to curve 
anteriorly lateral to coxae [V. Structure of peritreme not mentioned 
or figured clearly. Epistome as in female. Chelicerae not clearly 
figured. Fixed chela with two teeth according to Michael (1892). 
Maxillae not clearly figured. Legs as in female; without enlarged 
setae. 

Nymph.—Dorsal shield with a slitlike invagination on each lateral 
margin at level of coxae IV; setation as in female; pores are not 
visible. Tritosternum and presternal area as in female. Pattern 
of setation and position of pores on ventral shield as in female; setae 
on shield smooth; distinctive in that genitoventral setae, in addition 
to sternal and metasternal setae, are on shield. Anal shield with 
three usual setae and three most anterior accessory setae. Epistome 
as in female. Chelicerae as in female. Maxillae not clear. Palpi 
and legs as in female. 

Remarks.—Distinctive characteristics of female, male, and nymph 
of E. horridus are: Femae: All setae of dorsal shield smooth; usual 
apical setae clearly largest on shield; three or four pairs of large 
terminal setae at posterior body margin; five pairs of pores present; 
anterior pair of sternal setae flank middle third of anterior margin 
of shield; all sternal setae smooth; posterior margin of genitoventral 
shield nearly straight in some specimens; about 10 accessory setae 
on anal shield; epistome with many slender fimbriae and with a 
gently rounded anterior margin; chelae stout and possess membran- 
ous bursae; each chela with two teeth; maxillary corniculi blunt; 
all maxillary setae smooth; stout, ventral coxal seta is only barbed 
seta on palp; setae on legs not barbed, but with conspicuously rough 
surfaces; setae large; ventral setae stouter; distal margins of most 
leg segments serrated. Max: Setation of dorsal and ventral surfaces 
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and structure of epistome as in female; legs as in female, with no 
enlarged setae or other evidences of sexual dimorphism. Nympn: 
Setation, mouth parts, and legs as in female; differs from nymphs 
of other species in that genitoventral setae are on ventral shield. 

Oudemans (1913) figures the adult female of this species as possess- 
ing only the three usual setae on the anal shield. However, Michael 
(1892) figures about 13 accessory setae, and Hirst (1916) reports 14 
anal setae from one specimen and 9 on another. Vitzthum (1931) 
comments that 6 to 11 accessory setae had been reported on specimens 
of this mite taken in Great Britain. 

Although both Oudemans and Vitzthum describe specimens exam- 
ined by them as possessing only smooth setae, many dorsal and ventral 
body setae are barbed in specimens that I examined. 

Size.—Four females in the U. S. National Museum collection meas- 
ure 1,372, 1,400n, 1,442n, and 1,512 in length. It was impossible 
to obtain accurate measurements of width. The only nymphal speci- 
men available was 9944 in length. Michael gave the length of the 
female of this species as about 1,400, and that of the male as 1,160; 
width of female 770; of male 600”. Vitzthum gives the length of 
the female as 1,530; of the male as 1,270p. 

Distribution and hosts—Michael’s original description was based 
upon specimens taken from nests of the mole Z'alpa europea in Great 
Britain. Oudemans reported it from rodent nests in Holland; Hirst 
from field mice and their nests in Great Britain; and Vitzthum 
describes this species as a parasite of mice and moles of various 
species in western Europe. I have examined specimens as follows: 
from nest of A podemus flavicollis, Ratece, Slovenia, August 14, 1931; 
Lalpa alpina, Ratece, Slovenia, J uly 12, 1931; Apodemus sylvaticus, 
North Bull, Dublin, Eire, October 6, 1946 (EK. W. Jameson collection) ; 
“mouse nest,” Hell Coppice, near Oakley, Bucks, England, August 
17, 1941 (KE. W. Jameson collection). 

Status of H. arvicolarum (Berlese).—Berlese (1920) described 
arvicolarum as a variety of horridus on the basis of specimens taken 
from nests of Arvicola arvalis at F errara, Italy, and Asuni, Sardinia. 
These differed from horridus, as described by Michael, in the follow- 
ing respects: Somewhat smaller; legs relatively shorter and thicker; 
terminal body setae no longer than other marginal setae; chelae of 
female stronger than in horridus: leg II of male with enlarged ventral 
setae. Length of female was given as 1,300; that of male as 1,060. 
No figures were given. None of Berlese’s material was available for 
study. 

Turk (1945) found the characteristics described by Berlese in a 
series of specimens taken from the nest of Apodemus sylvaticus sylva- 
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ticus at North Bull, County Dublin, Eire. After comparing these 
specimens with those taken from nests of mice in England, he con- 
cluded that these mites from Eire represented the form described 
by Berlese and that because of their morphological differences from 
horridus their restricted habitat in nests of voles and field mice, and 
their distribution in Eire and the Mediterranean area, they represented 
a distinct species. 

In addition to the diagnostic features of arvicolarum given by 
Berlese, Turk included the following points: Length of female 1,300,; 
sternal shield as in horridus; genitoventral shield as in H. nidi rather 
than Aorridus in being flask-shaped and somewhat expanded pos- 
teriorly, rather than with almost straight lateral margins and a trun- 
cate posterior margin; anterior portion of shield with two pairs of 
setae; anal shield larger than in horridus and with 14 setae; chelae 
of female stronger and more elongate than in horridus; chelae of male 
differ in some respects from those of horridus; average length of 
male 1,200z. 

I have seen no male specimens of horridus or of arvicolarum, but 
through the kindness of Dr. Turk I was able to examine four female 
specimens of arvicolarum taken from the type locality and habitat. 
Two of these were engorged, but morphological details of the others 
were distinct. 

These specimens lack distinctly enlarged terminal body setae; chelae 
are slightly more elongate than those figured by Michael and Oude- 
mans, or of the four specimens of horridus examined; anal shield is 
relatively large; distinctive in possessing 35 and 39 accessory setae 
on the genitoventral shield and in having the sternal shield slightly 
wider than long. Although the genitoventral shield of one specimen 
is expanded posteriorly, that of the other possesses relatively straight 
lateral margins and a truncate posterior margin. 

Morphological variations, individual as well as among local popula- 
tions, are indicated in the published descriptions of horridus. Varia- 
tions in numbers of anal setae and in occurrence of smooth and barbed 
body setae have been discussed. Of four specimens typical of horridus 
from Ratece, Yugoslavia, two possess flask-shaped genitoventral 
shields and two possess the truncated posterior margin and more nearly 
straight lateral margins. 

In my opinion structural differences such as those by which arvi- 
colarum was separated from horridus by Berlese and Turk are not 
sufficient in themselves to warrant specific or subspecific status. 
Studies of morphological variation of horridus throughout its range, 
including Eire, will be necessary before the taxonomic value of such 
characters can be determined. 
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EUHAEMOGAMASUS OUDEMANSI (Hirst) 
Ficures 48, 49 


Haemogamasus oudemansi Hirst, Bull. Ent. Res., vol. 5, pp. 122-123, pls. 14-16, 
1914.—VitztHuM, Zool. Jahrb. (Abt. Syst.), vol, 60, pp. 401-402, 1931. 
Eulaelaps mawsoni WomMERSLEY, Australasian Antarctic Exped. 1911-1914: Scien- 

tific Rep., ser. C, Zool. and Bot., vol. 10, pt. 6, p. 19, pl. 12, figs. 4-7, 1937. 


Female.—Dorsal shield widest at level of coxae II, not covering 
entire dorsal surface; with six pairs of pores. Usual pair of apical 
setae barbed and clearly largest setae on shield. Setae of shield rela- 
tively sparse, 30u to 60u apart and about 45, in length; only usual 
pair of apical setae barbed. Base of each seta of unprotected dorsal 
integument with a spinelike posterior elongation; these setae slightly 
larger than those on shield; a few at lateral and posterior body 
margins barbed. Lacinae of tritosternum heavily barbed. Sutures 
of presternal area with spines. Sternal shield distinctive in that its 
posterior margin is invaginated to a level about midway between 
anterior and middle pairs of sternal setae. Anterior pair of sternal 
setae barbed. Shield sculptured; anterior pair of sternal pores nearly 
parallel with anterior margin of shield. Genitoventral shield rela- 
tively large and widely expanded posterior to coxae IV ; extends more 
than two-thirds of distance between coxae IV and anal shield; pos- 
sesses usual genitoventral setae and 10 to 20 accessory setae in a 
series of 14 specimens examined; mean was 15; all accessory setae are 
posterior to usual genitoventral setae and are smaller than the latter; 
usual genitoventral setae are smaller than sternal setae; all setae on 
shield are smooth. Anal shield nearly four-fifths as wide as long; 
possesses only the three usual anal setae; two small prominences are 
on the anterior margin of the shield. Anus about half its length from 
anterior margin of shield; posterior unpaired seta longest; all are 
smooth. Endopodal shields lacking. Metapodal shields long irregu- 
lar rods or ovals. Peritreme distinctive in possession of a fenestra or 
invagination on median surface of posterior end in most specimens; 
posterior end of peritreme joined with coxal fovea; tubular portion 
extends to level of posterior third of coxae II. Metasternal setae 
smaller than sternal setae and larger than genitoventral setae. Ven- 
tral body setae with posteriorly elongate bases; about as large as dorsal 
setae but may be larger, more often barbed on posterior body margin. 
Epistome a slender, pointed spike; fimbriae simple on proximal por- 
tion of epistome, branched on its distal margin. Chelae about equal 
in length; fixed chela may be slightly the larger. Fixed chela nearly 
straight; with a bifid tip and one tooth; a slender seta between tip 
and tooth. Movable chela with a sharply curved tip and with two 
teeth. Anterior pair of maxillary setae smooth, the others barbed. 
Palpi with both barbed and smooth setae; most ventral setae barbed, 
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including those on coxa. Many barbed setae on legs. Stout ventral 
setae on leg II, III, and IV are distinctive. Legs relatively long 
and slender. Length-width ratios of tarsi are: Leg I 8:1, leg I1 6:1, 


leg III 7:1, leg BYeO24; 





udemansi (Hirst): a, Ventral view of female; 5, dorsal 
, dorsal view of nymph; ¢, ventral view of 


Ficure 48.—Euhaemogamasus o 
view of female; c, ventral view of male; d 


nymph. 
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Male—Only about two-thirds as large as female and relatively 
more narrow. Setation and pores of dorsal shield as in female. 
Setae of unprotected dorsal integument as in female. Ventral shield 





d 


Ficure 49.—Euhaemogamasus oudemansi (Hirst): a, Sternal shield of female; b, body seta 
of female; c, epistome of female; d, chelicera of male; e, cornicula of female; f, cornicula 
of male; g, peritremes of three female specimens; h, chelicera of female; 7, peritremes of 
three male specimens. 
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widely expanded posterior to coxae IV and curved anteriorly lateral 
to coxae; does not cover entire ventral surface; setation as in female; 
pores as in female except that middle pair of sternal pores are not 
horizontal; anal region not abruptly set off from remainder of shield. 
Peritreme not joined to coxal fovea as in female; only an indication 
of the median invagination of the female. Epistome very faint; 
apparently fimbriated, but details could not be seen. Chelicerae dis- 
play marked sexual dimorphism. Fixed chela toothless, but with a 
distal seta as in female. Movable chela divided near its base into two 
branches; the shorter branch has a curved, pointed tip and bears one 
tooth about midway on its length; the longer branch is twisted and is 
bent at a right angle distally; possesses a truncated tip and a tiny 
spur near the tip. Maxillary setae as in female; notched corniculi dis- 
tinctive. Palpi as in female. Legs as in female, both in relative 
size and setation. 

Nymph.—Dorsal shield more narrow than in adults and with a slit- 
like invagination on each side at level of coxae IV; setation as in 
female. Setae of unprotected dorsal integument as in adults. Trito- 
sternum and presternal area as in adults. Setation and pores of 
ventral shield as in female, except that posterior pair of sternal setae 
are more median in position. Anal shield as in female. Peritreme 
not well developed. Epistome, chelicerae, palpi, and legs as in 
female. 

Remarks.—Distinctive characteristics of Z. oudemansi that make it 
possible to distinguish female, male, and nymph from those of other 
species are: Frmate: Sparse setation and six pairs of pores on dorsal 
shield; deeply invaginated posterior margin of sternal shield; small 
number of setae on genitoventral and anal shields; median invagina- 
tion of posterior margin of peritreme; spikelike epistome. Matn: 
Sparse dorsal and ventral setation as in female; distinctive structure 
of peritreme, epistome, chelicerae, and maxillae; setation as in female. 
Nymru: Sparse setation, mouth parts as in female. 

The description given above differs from that given in Hirst’s paper 
ina few details. Hirst does not mention or figure the distinctive pores 
on the dorsal shield, and he figures the anterior pair of maxillary setae 
as barbed, whereas they are clearly smooth in all specimens in the 
U.S. National Museum collection. Neither does he mention the struc- 
ture of the peritreme nor figure it clearly. His figure of the anal 
shield does not include the distinctive anterior prominences found on 
all specimens examined. His figure of the chelicerae differs slightly 
from the condition found in specimens examined. He does not figure 
or mention the invagination on the lateral margins of the shield of 
the nympth. 

Womersley’s Hulaelaps mawsoni, as figured in his 1937 paper, is 
undoubtedly £. oudemansi. 
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Size.—Seven measurable females varied from 770p to 952y in body 
length; the mean was 856. It was impossible to obtain an accurate 
measurement of body width. Three males were 700p, 686n, 658» in 
length; the width of the first two specimens was 364. Two nymphs 
measured 630 and 616» in length; the latter was 350» in width. 
Hirst (1916) gives the length of the female as 1,100, the male 760,, 
and the nymph 7750p. 

Distribution—Cosmopolitan; reported from England and South 
Africa by Hirst (1914) and from Maccuarie Island in the Australian 
Antarctic region by Womersley (1937). There are specimens in the 
U.S. National Museum collection from France, Holland, Italy, Portu- 
gal, and China. It has been taken in the United States at Ward, 
Colo., and in New York. 

Hosts.—This species is apparently a facultative parasite. Hirst 
(1914) reported it from wild rats and raised numerous specimens on 
laboratory mice and rats. He also reported the species as taken from 
a bat in South Africa, from a mole’s nest in England, and as free 
living in England. Specimens examined were found in a variety of 
habitats: Wheat straw, flax tow, rice straw, rice hulls, in sod, and 
associated with the clothes moth. It has been taken only three times 
in the United States: Once from a nest of Tamiasciurus fremonti at 
Ward, Colo., once associated with clothes moths in New York, and once 
on a rug in the same State. I have examined specimens as follows: 
On Tigridia bulbs, Holland, intercepted at quarantine at Philadelphia, 
Pa., May 13, 1946; wheat-straw jacket, France or Germany, at Cleve- 
land, Ohio, August 10, 1945; in sod, Scotland, at New York, August 
10, 1944; with flax tow, “Pacific area,” Cleveland, Ohio, July 24, 1945; 
in wheat straw, Italy?, at Cleveland, Ohio, December 20, 1944; in 
straw Jackets, Portugal, at Los Angeles, Calif., January 14, 1944; on 
rye-straw jacket, Scotland, at Buffalo, N. Y., September 29, 1938; in 
rye-straw packing, Portugal, at Portland, Oreg., July 8, 1944; in rice 
hulls, China, at Chicago, Ill., September 4, 1924; associated with 
clothes moth, New York, November 1928; in Z'amiasciurus fremonti 
nest, Ward, Colo., July 2, 1940; on rug, New York, April 12, 1930; 
on Marrubium vulgare, Italy, at New York, May 25, 1936; on Juncus 
sp., Portugal, at Boston, Mass., July 5, 1944. 


EUHAEMOGAMASUS LIPONYSSOIDES (Ewing) 
Fiaure 50 


Haemogamasus liponyssoides Ew1ne, Proce. Biol. Soe. Washington, vol. 38, pp. 
139-140, 1925.—VirzTHuUM, Zool. Jahrb. (Abt. Syst.), vol. 60, p. 402, 1931. 

Euhaemogamasus liponyssoides (Ewing) SPENcER, Proc. Ent. Soe. British Co- 
lumbia, vol. 37, p. 15, 1941. 


Female——Dorsal shield sculptured; widest at level of coxae III. 
Usual pair of apical setae clearly largest on shield, flanked by two 
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pairs of smaller setae, one smaller seta between them. Setae of apical 
region larger than on remainder of shield; about 45, in length and 
9. to 454 apart; all setae on shield smooth. Setae of unprotected 
dorsal integument larger than those on shield, especially at posterior 
body margin; all are smooth. Lacinae of tritosternum smooth. Pre- 
sternal area sculptured ; sutures with tiny, posteriorly directed spines; 
in contact with slightly more than median third of the anterior mar- 
gin of sternal shield. Posterior margin of sternal shield invaginated 
to a level about midway between posterior and middle pairs of usual 
sternal setae. Anterior pair of sternal setae on anterior margin of 
shield at junction of its lateral and median fourths; middle and pos- 
terior pairs of setae not on lateral margins of shield; middle pair of 
setae at least once and a half as far from posterior as from anterior 
pair, which are the smallest of the three. Anterior pair of sternal 
pores nearly parallel with another margin of shield. Genitoventral 
shield sculptured; relatively narrow; only slightly expanded pos- 
teriorly; usually about as wide as distance between coxae IV; acces- 
sory setae much smaller than usual genitoventral setae and distinctly 
posterior to the latter; in a series of 36 specimens numbers of acces- 
sory setae varied from 19 to 41. Only one specimen had more than 27 
setae, and most possessed between 21 and 26; mean number in the 
series was 23.5. The anterior setae are slightly larger than those at 
the posterior margin of the shield; almost all setae are in posterior 
half of shield; all are smooth. Anal shield not quite as long as it is 
wide; in all but two of the specimens examined seven accessory setae 
and three usual anal setae were present. Accessory anal setae about 
as large as usual setae, although the most anterior accessory setae may 
be smaller than the others. Unpaired, usual anal seta is at posterior 
margin of shield proper and is largest seta on shield; all are smooth. 
Anus almost entirely in posterior half of shield. Metapodal shields 
irregular, almost always longer than wide. Endopodal shields pres- 
ent. Tubular portion of peritreme extends to posterior half of coxae 
II, posterior end of peritreme fused with fovea of coxa IV; of dis- 
tinctive shape. Metasternal setae smooth and as large as posterior 
pair of sternal setae. A pair of longitudinal pores slightly anterior 
to bases of these setae. Ventral body setae larger than those of dorsal 
shield, especially at posterior body margin; all are smooth. Epistome 
narrow; with 7 to 10 usually simple, lateral fimbriae on each side and 
four or five branched distal fimbriae. Both chelae toothless; of about 
equal length. Movable chela may be slightly larger. Fixed chela 
nearly straight but gently curved in its distal third; terminates ina 
point, which may be filamentous, and bears a pilus dentilis at its base. 
Movable chela wider, rodike, terminating in a blunt tip, and grooved 
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and twisted on its longitudinal axis; it possesses membranous mar- 
gins and is much wider than fixed chela. All maxillary and palpal 
setae smooth. Length-width ratios of tarsi of legs are: Leg I 6:1, 
leg IT 4:1, leg III 6:1, leg IV, 8:1. All setae on legs are smooth. 

Male.—Dorsal shield covers entire dorsal surface; setation as in 
female. Tritosternum and presternal area as in female. Ventral 
shield not covering entire ventral surface; expanded posteriorly to 
lateral margins of coxae IV; tapering gradually to a point in the 
anal region; bearing sternal, metasternal, usual, and accessory genito- 
ventral setae and usual and accessory anal setae. Setae like those of 
female in size and position. Sternal pores as in female. Peritreme 
and epistome as in female. Chelicerae as in female except that prox- 
imal seta of fixed chela is lacking. Absence of sexual dimorphism is 
distinctive. Maxillae and palpi as in female. Relative size and seta- 
tion of legs as in female; femur, genu, tibia, and tarsus of leg II each 
possess a conspicuously heavy ventral seta on tarsus with a thick prox- 
imal and slender distal portion. Length-width ratios of tarsi are: 
Leg I 6:1, leg IT 4 or 4.5:1, leg III 6:1, leg IV 9:1 or 10:1. 

Nymph.—Dorsal shield narrower that in female; setation as in 
adults; tritosternum and presternal area as in adults. Sternal shield 
with sternal and metasternal setae. Usual genitoventral setae flank 
posterior end of shield; setae as in adults in relative size and position, 
except that middle pair of sternal setae are on lateral margins of 
shield. Anal shield as in female but with only three usual and five 
anteriormost accessory setae; as in adults the posterior usual setae 
is largest on shield. Metapodal shields and ventral setation as in 
female. Peritreme not well developed. Epistome as in adults, but 
with fewer fimbriae, most of which are branched. Chelicerae, maxil- 
lae, and palpi as in adults. Relative size and setation of legs as in 
female. 

Remarks.—Distinctive characteristics of /. liponyssoides that serve 
to distinguish female, male, and nymph from those of other species 
are: Fremae: All setae smooth; lacinae of tritosternum smooth; pre- 
sternal sutures with spines; posterior margin of sternal shield in- 
vaginated to level of midpoint between posterior and middle pairs of 
sternal setae; genitoventral accessory setae between 19 and 41 in num- 
ber; in most specimens between 21 and 26; mean number 23.5; 7 acces- 
sory setae on anal shield; posterior usual anal seta largest on shield; 
shape of peritreme distinctive; epistome with 7 to 10 usually simple 
lateral fimbriae on each margin, and four or five branched distal 
fimbriae ; both chelae toothless; a seta at proximal end of fixed chela. 
Mats: Dorsal shield covers entire dorsal surface; setation as in female 
except on leg II, on which femur, genu, tibia, and tarsus each possess 
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a conspicuously stout ventral setae; that on tarsus II with a thick 
proximal portion which abruptly narrows into a slender spike; ventral 
shield expanded posteriorly to lateral margins of coxae IV, from 
which it tapers to a point at the anal region; peritreme, epistome, and 
chelicerae as in female except that proximal seta of fixed chela is lack- 





Ficure 50.—Euhaemogamasus liponyssoides (Ewing): a, Ventral view of female; >, ven- 
tral view of male; c, sternal shield of female; d, ventral shield of nymph; ¢, ventrolateral 
view of leg II of male; f, posterior end of peritreme of female; g, epistome of nymph; 
h, chelicera of female; 1, epistome of female. 


\ 
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ing; maxillae and palpi asin adults. Nympx: Dorsal shield narrower 
than in female; setation as in adult female; tritosternum and peritre- 
mal area as in adults; setation of sternal shield as in adults; anal shield 
with three accessory and three usual anal setae; posterior usual seta 
largest on shield; mouth parts as in female; legs as in female. 

Size—In a series of 32 female specimens body length varied from 
952u to 1,148u.; body width from 546y to 686. Mean length was 
1,047; means width 616. Nine males varied from 784p to 868» in 
body length and from 427, to 504 in body length. Mean length was 
833.3 mean width 482u. Body length in a series of 35 nymphs varied 
from 560p to 756; mean length was 658; mean width 370. Ewing’s 
type female measured 1,080, in length. 

Distribution and hosts——This species has been taken from several 
of the eastern and southern United States and southern Canada. It 
has been reported only twice west of the Mississippi River. I have 
examined specimens as follows: Blarina brevicauda talpoides, Fair- 
field County, Ohio, April 28, 1935; Ithaca, N. Y., April 20, August 30, 
October 3, 1936, and November 29, 1947; Lucerne-in-Maine, Maine, 
November 38, 1928. Blarina brevicauda, Ithaca, N. Y., September 10, 
1936, March 21, 1948; Wayne County, Pa., July 7 and 23, 1945; District 
of Columbia, September 17, 1929; Point Abino, Welland County, On- 
tario, September 9 and 11, 1946. Blarina brevicauda compacta, Nan- 
tucket, Mass., June 13,1936. Blarina brevicauda aloga, West Tisbury, 
Mass., June 9, 1936. Microtus ochrogaster nest, Urbana, Ill., April 9, 
1939. Peromyscus (or Microtus) nest, Chilmark, Mass., February 14, 
1939. Microtus pennsylvanicus pennsylvanicus, Ithaca, N. Y., March 
26, 1936; Scraggy Neck, Mass., June 18, 1936; Edgartown, Mass., June 
14, 1936, November 13, 1937; Squibnocket, Mass., June 11, 1936. 
Microtus pennsylvanicus, Temagami, Ontario, September 8, 1934. 
Peromyscus gossypinus gossypinus, Okefinokee Swamp, Ga., January 
28, 1986; Yemassee, S. C., August 10, 1938; St. Mathews, S. C., Janu- 
ary 30, 1935. Peromyscus maniculatus gracilis, Temagami, Ontario, 
September 8, 1934. Peromyscus leucopus noveboracensis, Somerset, 
Md., June 9, 1933. Sorex palustris albibarbis, Mount Katahdin, 
Windy Pitch, Maine, August 23,1928. Sorex fumeus, Mount Watatic, 
Ashburnham, Mass., October 12, 1933. Sorea cinereus, Ithaca, N. Y., 
July 24,1947. Sorex palustris, Montana, September 25, 1948 (U. S. 
P. H. S. collection, Hamilton, Mont.). Parascalops breweri, Point 
Abino, Welland County, Ontario, September 16, 1945. Pitymys 
pinetorum, Point Abino, Welland County, Ontario, September 4, 1945. 
Condylura cristata, Leetonia, Ohio, September 14, 1934. Rattus nor- 
vegicus, District of Columbia, February 28, 1946. Clethrionomys 
gapperi rhoadsi, Mays Landing, N. Y., May 16, 1931. Sigmodon his- 
pidus hispidus, Grady County, Ga., January 8, 1947; Thomas County, 
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Ga., January 29 and 31, 1947 (C. D. C. collection, U. S. P. H. S. 
Thomasville, Ga.). Didelphis virginiana pigra, Decatur County, Ga., 
March 27, 1947. Scalopus aquaticus howelli, Decatur County, Ga., 
January 1947. “Short-tailed shrew,” Riverdale, Md., June 3-4, 1934; 
Vineyard Haven, Mass., April 20, 1938; Silver Spring, Md., July 17, 
1930; Takoma Park, Md., July 15, 1933; University Park, Md., June 
27, 1936. “Shrew,” Hockessin, Del., May 5, 1939. “Pine mouse,” 
University Park, Md., June 27, 1936; Somerset, Md., June 8, 1938. 
“Meadow mouse,” Menansha, Mass., August 29, 1936; Seaford, Del., 
May 12, 1936; Nantucket, Mass., August 31, 1936. “White-footed 
mouse,” Riverdale, Md., June 8, 1938; Somerset, Md., January 17, 
1934; Mechanicsville, Md., August 7, 1933. ‘“Red-backed mouse,” 
Smoke Mountain, N. C., April 17,1931. “Cotton mouse,” Dale County, 
County, Ala., May 18, 1937. “Mole,” Laurel, Md., May 12, 1939. 
“Maryland shrew,” Chestertown, Md., April 12, 1333; Laurel, Md., 
November 25, 1952, May 12, 1939. Host?, Urbana, Ill., October 18, 
1937. 

Types.—One male and several females, on slide, U. S. N. M. No. 
948, collected from Scalops argentatus at Ames, Iowa, by J. E. Guthrie 
in July 1916. 

EUHAEMOGAMASUS BARBERI (Ewing) 


FIeurE 51 


Haemogamasus barberi Ewine, Proc. Biol. Soc. Washington, vol. 38, pp. 
140-141, 1925. 

Haemogamasus microti Ew1ne, Proce. Biol. Soc. Washington, vol. 38, pp. 141- 
142, 1925. 

Female.—Dorsal shield covers nearly entire dorsal surface and is 
thickly covered with setae, most of which are 9u to 30u apart and about 
45 in length. Usual pair of apical setae barbed and clearly largest 
setae on shield. Most setae smooth, although some at lateral and pos- 
terior margins of shield possess one or two barbs. Six pairs of pores 
on shield. Most setae of unprotected dorsal integument barbed and 
larger than those on shield; one or two pairs at posterior body margin 
are larger than the others, but are slenderer than usual apical setae. 
Lacinae of tritosternum distinctly barbed. Presternal area sculp- 
tured and applied to entire anterior margin of sternal shield; sutures 
with tiny spines. Sternal shield about two-thirds as long as wide, its 
anterior margin nearly straight and its posterior margin slightly 
concave. Anterior pair of sternal setae shorter than others and the 
only barbed setae on shield; three pairs of pores on shield; the anterior 
pair with median ends directed posteriorly at a distinct angle; pos- 
terior pair on posterior margin of shield. Genitoventral shield dis- 
tinctive in being widely expanded posterior to coxae IV. Usual geni- 
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toventral setae only slightly larger than more anterior accessory setae, 
the latter present over the entire surface of the shield and slightly 
larger on the anterior portion of the shield; all setae smooth; outline 
of bulbous portion of shield varies individually; the large number of 
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Ficure 51.—Euhaemogamasus barberi (Ewing): a, Ventral view of female; b, ventral view 
of male; c, corniculi of female; d, corniculi of male; ¢, ventral shield of nymph; f, chelicera 
of male; g, anal shield of female; h, epistome of female; 7, posterior end of peritreme of 
female; 7, posterior end of peritreme of male; &, chelicera of female. 
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accessory setae, over 100 in all specimens examined, is distinctive, these 
setae larger than those of dorsal shield. Anal shield with three usual 
anal setae and five smaller, accessory setae; posterior usual seta barbed, 
largest on shield, and set distinctly anterior to cribum. Endopodal 
shields slender. Metapodal shields small and spindle-shaped in most 
specimens. Tubular portion of peritreme extends to anterior mar- 
gin of coxae IT; the median spur and invagination on posterior end 
of peritreme distinctive; posterior pores on median margin of peri- 
treme. Metasternal setae smooth and about as large as anterior pair 
of sternal setae. Ventral body setae larger at margins of body, where 
many are barbed; one or two distinctly larger pairs at posterior body 
margin. Either lateral margin of epistome with about 12 fimbriae, 
most of which are multiple; epistome relatively broad. Fixed chela 
with a bifid tip, two teeth, an inflated laterally placed seta between 
tip and teeth, and a proximal seta. Movable chela stouter; possesses 
two teeth and a proximal, ventral, fringe of setae, the extent of which 
is difficult to determine. All maxillary setae barbed; maxillary 
corniculi narrow and slightly indented laterally. Many palpal setae 
barbed. Almost all setae on legs barbed; difference in size of dorsal 
and ventral setae not so great as in many species. Length-width ratios 
of tarsi are: Leg I 7:1, leg I1 6:1, leg IIT 6.5: 1, leg IV 8:1. 
Male—Dorsal shield covers almost entire dorsal surface; setation 
and pores as in female. Setae of dorsal integament, tritosternum, and 
presternal area asin female. Ventral shield widely expanded posterior 
to coxae IV and curved anteriorly lateral to coxae IV. Anal region 
distinct; accessory setae present as far anterior as level of posterior 
pair of sternal setae. Deeply angled anterior sternal pores as in 
female; setation throughout shield as in female. Ventral body setae as 
in female. Peritreme lacks median spur of female. Epistome as in 
female. Chelae show sexual dimorphism. Fixed chela lacks teeth but 
possesses a seta about midway on its length. Movable chela greatly 
modified ; divided midway on its length into two branches, the shorter 
of which has a curved, distally bifurcate tip and lacks teeth; the larger 
branch, also toothless, is funnel-shaped and twisted on its longi- 
tudinal axis; a bursa and possibly setae present at base of fixed chela. 
Maxillary corniculi more blunt than in female. Palpi as in female. 
Setation of legs as in female except on leg II, where two conspicuously 
stout ventral setae were present on femur, one on genu, one on tibia, 
and two on tarsus. Legs may be relatively shorter than in female. 
Nymph.—The only nymphal specimen is crushed, and an exact 
description is impossible. The resemblance of the epistome, cheli- 
cerae, and maxillae to those of the adult female indicates that it is 
the nymph of barberi. Although the ventral shield is very difficult 
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to determine, its setae and pores are as in adults; many setae of dorsal 
and ventral integument barbed; peritreme not well chitinized. 

Remarks.—Distinctive characteristics that make it possible to dis- 
tinguish female, male, and nymph of £. barberi from those of other 
species are: Frmate: Usual apical setae largest on dorsal shield; 
many dorsal setae barbed; six pairs of dorsal pores; anterior pair of 
sternal setae barbed; anterior pair of sternal pores angled posteriorly ; 
genitoventral shield widely expanded posteriorly ; with over 100 acces- 
sory setae; anal shield with three usual anal setae and five smaller 
accessory setae; posterior usual anal seta largest on shield and barbed ; 
about 12 multiple fimbriae on each lateral margin of epistome; each 
chela with two teeth; fixed chela with a bifid tip; all maxillary setae 
berbed; almost all setae on legs barbed. Marz: Setation of dorsal 
and ventral surfaces as in female; ventral shield widely expanded 
posterior to coxae IV and curved anteriorly lateral to coxae IV; anal 
region distinct; epistome as in female; structure of chelae distinct; 
all maxillary setae barbed; maxillary corniculi blunt; conspicuously 
stout ventral setae present on leg II as follows: Femur two, genu one, 
tibia one, tarsus two. NympxH: Setation and mouth parts as in 
female. 

Ewing (1925) described /’. barberi as differing from microti only in 
having the outline of the epistome oval in barberi and not in microti 
and the marginal teeth of the epistome large and branched in mécrote 
and small and single in barberi. Results of examination of type 
material and of specimens from a variety of hosts in Maryland indicate 
that these species are synonymous and that on the basis of page pri- 
ority barberi is the valid specific name. Outline of epistome and 
number of simple and multiple fimbriae on epistome may vary slightly 
among individual specimens, but not sufficiently or consistently 
enough to indicate a species distinction on that basis. 

Size.—Thirty-two female specimens examined varied in length from 
952u to 1,0924; mean was 1,025p. It was possible to obtain accurate 
measurements of body width in only 12 specimens; in these it varied 
from 588z to 644. Ewing gives the length of one of the type females 
as 1,050p; its width as 720p. 

Distribution and hosts—Ewing’s type material of barberi was taken 
on the Maryland shore of the Potomac River near Plummers Island; 
type material of microti was from Bronxville, N. Y. Additional speci- 
mens in the U. S. National Museum collection were taken only from 
the eastern United States and southeastern Canada. I have examined 
specimens from the following hosts: Pitymys pinetorum, Point 
Abino, Welland County, Ontario, September 16, 1945. “Pine mouse,” 
Willow Groove, Del., June 23, 1939; Petersburg, Va., April 1933; 
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College Park, Md., April 18 and 14, 1932, May 9, 1929, June 14, 1933; 
Chevy Chase, Md., June 7, 1932; Cabin John, Md., June 2, 1932; Burnt 
Mills, Md., March 24 and 29, 1932. “Albemarle meadow mouse,” 
Petersburg, Va., April 6, 1933. “Meadow mouse,” Somerset, Md., 
January 27, 1934. “Mouse nest,” Great Falls, Va., December 26, 1926. 
“Short-tailed shrew,” Riverdale, Md., May 27. 1934. 

Types—Two females (U.S.N.M. No. 950), from “nest of small 
mammal” from Maryland shore of Potomac River, near Plummers 
Island. 

EUHAEMOGAMASUS QUADRISETATUS (Vitzthum) 
FIGuRE 55, 0, c 


Haemogamasus quadrisetatus VitztHuUM, Treubia, vol. 8, pp. 52-56, figs. 35-36, 
1926; Zool. Jahrb. (Abt. Syst.), vol. 60, p. 400, 1931. 

No specimens of this mite were available for study. The following 
data are taken from Vitzthum’s paper. 

Female.—Dorsal shield leaves much of posterior portion of dorsal 
surface unprotected. Almost all setae of entire animal barbed, but 
some on dorsal shield may be smooth. Dorsal body setae are larger 
at posterior body margin, where four of them are outstanding in 
length, being almost half as long as body of mite. Tritosternum 
barbed. Presternal area not mentioned or figured clearly. Sternal 
shield rectangular, with a nearly straight posterior margin; no indi- 
cation is given whether sternal setae are barbed or smooth. Genito- 
ventral shield flask-shaped, with the usual pair of genitoventral setae 
and about 30 accessory setae. About five accessory setae on anal shield. 
Peritreme not figured clearly. Endopodal shields not figured clearly. 
Metapodal shields small and in usual position. Metasternal setae 
about as large as those on sternal shield. Ventral body setae not so 
numerous as those on dorsal surface and larger than the latter. Fixed 
chela distally bent like a pointed hook; with a spoonlike excavation 
and a tiny tooth, which may actually be a pilus dentilis. Legs are not 
figured, but Vitzthum reports that the only smooth setae on them are 
those on tarsus I and on distal ends of other tarsi. 

Size.—Length of female is given as 1,130p. 

Remarks.—Distinctive features seem to be: Almost all setae barbed ; 
two pairs of greatly enlarged posterior body setae, each of these almost 
half as long as body; sternal shield with an almost straight posterior 
margin; genitoventral shield with about straight posterior margin; 
genitoventral shield with about 30 accessory setae; anal shield with 
5 or 6 accessory setae; chelae toothless. 

Distribution and host—Taken only from Mus lepturus, Java. 

Male and nymph.—Unknown. 
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Figure 52.—Euhaemogamasus liponyssoides occidentalis. new subspecies: a, Ventral view 
of female; b, ventral view of male; c, sternal shield of intermediate female from Lake 
County, Oreg.; d, ventral shield of nymph; e, genitoventral shield of intermediate 
female from Lake County, Oreg.; f, epistome of intermediate female from Lake County, 
Oreg.; g, epistome of female; A, chelicera of male; 1, chelicera of female; j, anal shield 
of nymph; &, ventrolateral view of leg II of male. 
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EUHAEMOGAMASUS LIPONYSSOIDES OCCIDENTALIS, new subspecies 


FIGURE 52 


Female.—Dorsal shield sculptured ; may be broader than in liponys- 
soides. Usual pair of apical setae little, if any, longer than other setae 
of apical region and only slightly larger than many setae of remainder 
of shield. Setae over entire shield posterior to apical region 9p to 46p 
apart and of two types: the smaller about 45, in length, the larger 
about 80p long; the smaller ones are more numerous; all setae are 
smooth. Setae of unprotected dorsal integument about same length 
as larger setae of shield, longest at posterior body margin; all are 
smooth. Lacinae of tritosternum barbed. Presternal area with faint 
indications of spines on sutures. Sternal shield differs from that of 
liponyssoides in having its posterior margin nearly straight rather 
than invaginated. Genitoventral shield with more numerous accessory 
setae than in liponyssozdes ; these varied in number from 28 to 35 ina 
series of 13 specimens; mean was 32. One distorted specimen, not 
included in the above series, seems to possess about 45 accessory setae. 
Anterior margin of anal shield nearly straight in some specimens; 
setation of shield as in Ziponyssoides, with three usual anal setae and 
seven accessory setae. Endopodal shields distinct. Metapodal shields 
as in liponyssoides. Metasternal setae about as large as posterior pair 
of sternal setae. Setae of ventral integument slightly farther apart 
than those of dorsal shield and, like them, of two types; in general 
they are larger than setae of the dorsal shield and are largest at pos- 
terior and lateral margins of body; one larger pair flanks a bare spot 
posterior to the anal shield; allaresmooth. Posterior end of peritreme 
does not seem to be fused with coxal fovea; tubular portion of peri- 
treme extends to level of posterior third of coxae II. Epistome not 
pointed as in Ziponyssoides; almost all fimbriae distal in position and 
not numbering more than 10 or 12. Lateral margins of epistome nearly 
parallel. Chelicerae as in liponyssoides except that fixed chela 
possesses a distal seta as well as a proximal one. Maxillary and palpal 
setae smooth. Length-width ratios of tarsi of legs are: Leg I 5:1, 
leg II 4:1, leg III 4:1, leg IV 8:1. All setae are smooth. 

Male.—Setae of dorsal shield more nearly uniform in size than in 
female; tritosternum and presternal area as in female, although spines 
on presternal sutures may be more distinct than in the female. Seta- 
tion of ventral shield as in female; usual sternal setae not on lateral 
margins of shield; shape of shield as in liponyssoides. Endopodal 
and metapodal shields incorporated in ventral shield. Peritreme and 
epistome as in female. Ventral body setae as in female. Chelicerae 
differ from those of female in having fixed chela distinctly shorter 
than movable chela, relatively thicker, and bearing only a very tiny 
distal seta. Movable chela rodlike with a slightly curved distal end 
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and a truncated tip; this chela is surrounded by an irregular bursa. 
Maxillae and palpi as in female. Setation of legs as in female except 
that on leg II femur, genu, tibia, and tarsus each bear a conspicuously 
stout, ventral seta. Length-width ratios of tarsi as in female. 

Nymph.—Setae of dorsal shield less numerous than in adults; nearly 
uniform in size in most specimens; all are smooth. Tritosternum and 
presternal area as in female. Ventral shield as in liponyssoides 
except that posterior end may be more distinctly set off from remainder 
of shield. As in female, accessory genitoventral setae are present 
immediately posterior to usual genitoventral setae. A pair of pores 
on lateral margins of shield between metasternal and posterior pair of 
sternal setae. Anal shield with only the three usual anal setae and 
three most anterior accessory setae; shield may be narrower than 
in the nymph of Kpondyssoides; anterior margin of shield rounded. 
Endopodal shields very slender. Peritreme not well chitinized. 
Epistome and chelicerae as in adult female. Maxillae as in adults. 
Palpi may be relatively thicker than in adults. Setation of legs as 
in female. 

Size.—Most females available for study were distorted so that ac- 
curate measurements were impossible to obtain. In six specimens body 
length varied from 1,036» to 1,400n; body width from 574 to 798p. 
Mean length was 1,171n; mean width 730. In six measurable male 
specimens body length varied from 952u to 1,050, body width from 
546 to 588u. Six measurable nymphs varied in length from 677» to 
826. It was possible to obtain only two accurate measurements of 
body width. One specimen, 826 long, was 420u wide; the other was 
742u long and 432 wide. The latter specimen may have been slightly 
distorted. 

Remarks.—Distinctive characteristics of this subspecies that serve 
to distinguish female, male, and nymph from those of liponyssoides 
are: Fremaue: Usual pair of apical setae of dorsal shield little if any 
larger than other setae of apical region; large and small setae inter- 
spersed on dorsal shields; lacinae of tritosternum barbed; spines on 
presternal sutures indistinct; posterior margin of sternal shield nearly 
straight; genitoventral shield with 28 to 35 accessory setae; anterior 
margin of anal shield nearly straight; almost all fimbriae of epistome 
distal in position and not totaling more than 10 or 12 fixed chela with 
a distal seta as well as a proximal one. Mate: Setae of dorsal shield 
more nearly uniform in size than those of female; as in female, usual 
setae little if any larger than other setae of apical region; ventral seta- 
tion and epistome as in female; fixed chela distinctly shorter and 
thicker than in female and with a tiny distal seta; movable chela 
rodlike with a truncated tip and surrounded by an irregular bursa. 
Nymru: Some indication of two types of setae on dorsal shield; ac- 
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cessory setae immediately posterior to usual genitoventral setae; 
epistome as in adult female; chelicerae as in female. 

Measurements indicated that male, female, and nymph of this form 
are larger than those of liponyssoides. 

Distribution and hosts.—AIl specimens of occidentalis have been 
taken from northwestern United States and southwestern Canada. 
Records: Mustela saturata, Linton, Oreg., May 22, 1933. Scapanus 
townsendii, Olympia, Wash., June 25, 1934; Wilsonville, Oreg., May 
10, 1938; Lake County, Oreg., November 7, 1934; Clackamas County, 
Oreg., May 30, 1932; Castle Rock, Wash., March 30, 1927. Scapanus 
orarius schefferi, Vancouver, British Columbia, March 29, 1938. 
Scapanus orarius, Olympia, Wash., August 16, 1926. Nevdrotrichus 
sp., Netarts, Oreg., March 24, 1930; Portland, Oreg., June 23, 1933. 
Nest of Wicrotus townsendii, Portland, Oreg., June 23, 1933. Microtus 
townsendiz, Portland, Oreg., Dec. 6, 1931. Sorex trowbridgii, Cala- 
veras Dam, Alameda County, Calif., April 15, 1945. Thomomys 
fuscus, Colfax, Wash., April 14, 1927. Blarina brevicauda talpoides, 
Morgan, Utah, August 31 and September 8, 1931. 

Type.—A female (U.S. N. M. No. 1886) taken from nest of Microtus 
townsendii at Portland, Oreg., on December 24, 1931, by S. G. Jewett, 
Jr. 

Paratypes.—A male on slide with type, two females, one male, two 
nymphs, from Scapanus townsendii, Wilsonville, Oreg., May 10, 1938, 
H. H. Stage, Bish. No. 17174; three females, one nymph, from Scapa- 
nus townsendii; Lake County, Oreg., November 7, 1934, H. H. Stage, 
Bish. No. 17075; two nymphs, from Scapanus townsendii; Castle Rock, 
Wash., March 30, 1927, Leo K. Couch; one male, from 7'’homomys 
fuscus, Colfax, Wash., April 14, 1927, Leo K. Couch. 

Discussion.—The three paratype females and single nymph from 
Scapanus townsendii, Lake County, Oreg., exhibit some characteris- 
tics that seem to be intermediate between liponyssoides and occiden- 
talis. Distinctive features of these specimens are: Dorsal shield rela- 
tively narrower than in other specimens of occidentalis; setae on 
shield of nearly uniform size. Sternal shield intermediate in outline 
between liponyssoides and occidentalis in that its posterior margin is 
invaginated to a level slightly anterior to posterior pair of sternal 
setae; distance between middle pair of setae and anterior and posterior 
pairs about equal. Genitoventral shield relatively narrower than in 
either liponyssoides or occidentalis and with fewer accessory setae: 
10, 13, and 13 on the three females on the slide. Anal shield may be 
relatively shorter than in liponyssoides or occidentalis; posterior pair 
of accessory setae only slightly anterior to anus. Ventral body setae 
slightly smaller than those of dorsal shield. Shape of posterior end 
of peritreme distinctive. Epistome with five to eight lateral fimbriae 
on each side. 
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ISCHYROPODA, new genus 


Sternal shield with accessory setae; at least leg IL conspicuously 
stout and with spurs and massive, often blunt, setae especially on 
tarsus; anal shield of male separate; accessory setae present on ventral 
shield of nymph. 

Genotype: Ischyropoda spiniger, new species. 


KEY TO FEMALES OF ISCHYROPODA 


1. Movable chela toothless; all setae on dorsal shield smooth; leg I with a stout, 
posteriorly directed coxal spur; genu of leg II with a Similar spur. 
spiniger, new species. 
Bothy Chelsie swith ite thea ee oe ee en ee SO le ee eee ree a 
2. Many setae on dorsal shield barbed ; coxa I and genu II without spurs. 
armatus, new species. 


ISCHYROPODA SPINIGER, new species 


FIGURE 53 


Female.—Body broad but distinctly pointed anteriorly. Dorsal 
shield relatively short, with a blunt, slightly indented posterior mar- 
gin; much of dorsal surface unprotected. Usual pair of apical setae 
situated immediately anterior to shield, smooth and shorter than setae 
on the shield, and flanked by a pair of smaller setae; all setae of shield 
smooth, 30 to 40u apart, and relatively large, being 80 to 120 in 
length. Shield sculptured. Setae of unprotected dorsal integument 
smooth and those on the posterior body margin longer and slenderer 
than those on the shield. Tritosternum barbed. Presternal area 
sculptured but sutures lack spines. Sternal shield not clearly out- 
lined, its lateral and posterior margins somewhat irregular; usual 
sternal setae smooth and larger than accessory setae, which number 
98, 27, and 23 in specimens available for study and are scattered over 
the shield in no apparent pattern; these are of various sizes but are 
larger near margins of the shield; none are present on the anterior 
margin of the shield; all are smooth. Anterior pair of sternal pores 
nearly parallel with anterior margin of shield; lateral end of posterior 
pair of pores in contact with lateral margins of shield; shield sculp- 
tured. Genitoventral shield relatively narrow, about three and one- 
half times as long as wide and with nearly parallel lateral margins 
and an irregularly rounded, almost truncate posterior margin; pos- 
sesses usual pair of genitoventral setae and several almost equally 
as large accessory setae; these numbered 6, 7, and 8 in the three females 
examined. Anal shield of distinctive shape, with nearly lateral 
margins and only very roughly triangular; three usual anal setae 
present, all much smaller than adjacent ventral body setae; the pos- 
terior unpaired seta nearer to the anus than to the posterior margin 
of the shield and not quite half as large as the paired setae. Endo- 
podal shields very slender. Metapodal shields small and oval; in addi- 
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tion to those posterior to coxae IV there may be three or four slightly 
bent shields adjacent to lateral and posterior margins of genitoventral 
shield. Metasternal setae at least as large as posterior pair of usual 
sternal setae. Ventral body setae like those on dorsal surface. Peri- 
treme slender, details of its structure not clear. Anterior margin of 
epistome nearly straight or forming a gentle arc; about 25 or 30 
fimbriae. Fixed chela with a curved, pointed tip and one tooth; a 
large seta arises near its distal end and extends beyond its tip. 
Movable chela toothless, rodlike, with a distal seta as well as a proxi- 
malone. Maxillary setae relatively small, especially the lateral mem- 
ber of the middle pair; all are smooth. Largest setae on palpi are 
those on ventral surfaces of coxa and trochanter. Legs relatively 
stout, their setation distinct. Leg IV largest; others about equal in 
length. Distinctive features of each pair of legs are as follows: Lue 
I: Length-width ratio of tarsus 3:1, a large, posteriorly directed spur 
on ventral surface of coxa. Le II: Stout to the point of distortion ; 
femur and genu are outstanding in this respect; length-width ratio 
of tarsus 2.5: 1, coxa with a large, straight, ventral spur and another 
on its anterodistal margin; femur with a large, slightly bent spur on 
its posterior aspect ; because of distortion femur appears wedge shaped 
dorsally ; genu is also greatly thickened, this overdevelopment causing 
the leg to appear twisted; genu with three of four spurlike setae 
posteriorly; tibia with two large spurlike setae posteriorly; tarsus 
with six or seven ventral spurs, most of which are slightly bent distally 
and possess blunt, rounded tips. Lee IIL: Length-width ratio of 
tarsus 4.5:1; most ventral setae large and with blunt, rounded tips. 
Lee IV: Length-width ratio of tarsus 6:1; a stout, ventral spur on 
anterodistal margin of coxa; ventral setae on all segments large; all 
setae smooth; setae on dorsal surfaces slenderer. 

Male.—Body shape, dorsal shield, setae of unprotected dorsal sur- 
face, tritosternum, and presternal area as in female. Ventral shield 
covers an area that apparently corresponds to sternal and genito- 
ventral regions of female. It is narrower posterior to coxae IV and 
tapers to a bluntly rounded end immediately anterior to the anal 
shield; setation of ventral surface differs from that of female in hav- 
ing no accessory setae on central portion of the shield and in having 
all accessory setae in sternal area of about equal size; there are no ac- 
cessory setae on lateral margins of shield in sternal region; posterior 
pair of sternal pores do not touch lateral margins of shield. Setae in 
genitoventral region may be more numerous than in female. Anal 
shield as in female. Endopodal shields incorporated in ventral shield. 
Metapodal shields not seen. Metasternal setae on ventral shield. 
Ventral body setae as in female. Peritreme not clear. Epistome as in 
female. Chelae show sexual dimorphism; exact relationship of struc- 
tures present to those of female not clear. Fixed chela toothless; with 
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two setae, one distal and one proximal. Anterior single and middle 
paired maxillary setae relatively closer than in female. Palpi and 
legs as in female. 

Nymph.—Dorsal shield, dorsal and ventral body setae, tritosternum, 
and presternal area as in adult. Setation of ventral shield as in male 
in that accessory setae, which number about 20, are not present in 
central portion of shield or on its lateral margins. Anal shield as in 
adults. Endopodal and metapodal shields not seen. Peritreme not 
clear. Epistome as in adults. Chelicerae as in adult female. Palpi 
and legs as in adults, may be even relatively shorter. 

Size.—Three female specimens measured 1,550p, 1,540n, and 1,375y 
in body length. The same specimens measured 900p, 950n, and 850p 
in width. The only male measured 1,175y in length and 750 in width. 
Two nymphs were 1,050u and 955 long and 650p and 625 wide. 

Distribution and hosts—Has been taken only from Dos Palmos, 
Calif., on Perognathus penicillatus angustirostris, March 23, 1934; 
Perognathus spinatus, March 1934; and Perognathus sp., March 25, 
1934. 

Type.—A female (U.S. N. M. No. 1887) taken on Perognathus peni- 
cillatus angustirostris at Dos Palmos, Calif., March 23, 1934, by H. S. 
Gentry. 

Paratypes.—A male on slide with type, one female, two nymphs, 
Dos Palmos, Calif., from Perognathus spinatus, March 1934, H. S. 
Gentry. 


ISCHYROPODA ARMATUS, new species 


FIGURE 54 


Female.—Dorsal shield rounded posteriorly not covering entire dor- 
sal surface. Usual pair of apical setae smooth and flanked by a pair 
of larger, barbed setae. Most setae of dorsal shield 20u to 40u apart 
and about 40. in length; those in central portion may be closer to- 
gether ; most setae on shield nearly as large as usual apical setae; some 
at margins larger; some, particularly at margins, barbed. Dorsal 
body setae equal in size to marginal setae of shield; many are barbed. 
Tritosternum barbed. Presternal area sculptured; spines on all su- 
tures. Sternal shield rectangular, with rounded corners and a slightly 
invaginated posterior margin; in addition to the three pairs of usual 
sternal setae there are several large accessory setae, which varied in 
number from 5 to 10 (means 7) in a series of 23 females; these are 
about two-thirds as large as the usual sternal setae and like them are 
smooth. Bases of usual setae embossed; sternal pores relatively long 
and curved; centrally located accessory setae slightly smaller than 
those more lateral in position. Genitoventral shield bulbous poste- 
riorly and not reduced in size; only setae on anterior half of shield are 
usual pair of genitoventral setae; accessory setae are smaller and 
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varied in number from 19 to 28 in a series of 15 specimens ; mean was 24, © 
Anal shield with three usual anal setae and two larger accessory setae; _ 
posterior usual seta smallest on shield; all setae smooth; usual setae 
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Ficure 54.—Ischyropoda armatus, new species: a, Ventral view of female; b, dorsal view of 
female; c, ventral view of male; d, chelicera of female; ¢, cornicula of female; f, chelicera 
of male; g, epistome of female; h, ventral shield of nymph; 7, posterior end of peritreme 
of female. 
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smaller than adjacent ventral body setae; two faint prominences on 
anterior margin of shield; postanal seta closer to cribriform area than 
to anus. Endopodal shields well developed. Metapodal shields small 
and irregular in outline. A small, oval pore immediately anterior to 
each metasternal seta. Ventral body setae slightly smaller than those 
of dorsal shield, some barbed, largest at posterior body margin. Pos- 
terior end of peritreme blunt and not joined to coxal fovea. Epistome 
with a nearly straight or gently curved anterior margin and with 
about 30 fimbriae, some branched. Fixed chela nearly straight, with 
two teeth and a gently curved tip; a proximal seta present. Movable 
chela also with two teeth; distinctive in having tip bent at a right 
angle; a large seta and a fringe of small setae at base of chela. Maxil- 
lary setae smooth; as in spiniger the lateral member of the middle pair 
is smallest. All palpal setae smooth. Legs relatively longer and 
slenderer than in spiniger; dorsal setae of legs relatively small and 
slender; ventral setae stout, spurlike. Distinctive features of each leg 
are: Lec I: Tarsus distinctive in tapering gradually toward its distal 
end rather than being nearly cylindrical throughout its length ; length- 
width ratio of tarsus 6:1. Lee IT: Relatively thicker than others; a 
stout spur on anterodistal margin of coxa; two spurlike ventral setae 
on tibia and five or six on tarsus; some, but not all, blunt-tipped as in 
spiniger ; length-width ratio of tarsus 4:1. Lee IIL: Trochanter with 
two, tarsus with six or seven large, ventral spurlike setae; length-width 
ratio of tarsus 6:1. Lxea IV: Trochanter, femur, genu, and tibia each 
with one or two spurlike setae; tarsus with six or seven ventral spur- 
like setae; length-width ratio of tarsus 8:1: 

Male.—Dorsal shield covering nearly entire dorsal surface; setae 
may be more numerous and relatively smaller than on female. Dorsal 
body setae as in female but sometimes slightly smaller. Tritosternum 
and presternal area as in female. Ventral shield expanded posteriorly 
nearly to lateral margins of coxae IV; setation differing from that of 
female in having only two pairs of accessory setae present anterior to 
coxae IV. Anal shield asin female. Metapodal shields distinct; adja- 
cent to or in contact with lateral margins of ventral shield. Ventral 
body setae, peritreme, and epistome as in female. Chelae much like 
those of the male of spiniger, exact details of structure are impossible 
to determine in specimens available for study. Palpi as in female. 
Legs differ from those of female in following respects: Femur of 
leg I with a stout ventral spur near its proximal margin; femur of 
leg II with two large, blunt, ventral spurs; trochanter of leg III with 
distal margin prolonged into a spur; trochanter of leg IV with two 
large spurs, one of which is blunt. 

Nymph.—Relatively shorter than adults; dorsal shield, dorsal body 
setae, tritosternum, and presternal area as in female. Only two pairs 
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of accessory setae on ventral shield. Anal shield as in adults but lack- 
ing accessory setae. Endopodal shields slenderer than in female. Ven-— 
tral body setae as in female. Metapodal shields more oval than in | 
adults. Peritreme not well developed. Epistome as in adults. Chelae, — 
maxillae, palpi, and legs as in female. | 

Size.—In 15 measurable female specimens, body length varied from — 
925 pw to 1,225 nw; body with from 450 » to 760 »; mean length was_ 
1,047; mean width 657p. Three male specimens measured 840,, 850p, 
and 875 » in length; body width in each of these specimens was 500 p. 
Three nymphs measured 800 p» in body length; one of these measured 
485 » in width; another was 500 » in width; one specimen was 850p in 
length. 

This species differs from J. spiniger in many respects, of which the 
following are outstanding: Fremate: Many of dorsal setae barbed; su- 
tures of presternal area with spines; less than half as many accessory 
sternal setae as spiniger; sternal shield rectangular with rounded cor- 
ners; genitoventral shield flask-shaped ; with over twice as many acces- 
sory setae as spiniger; anal shield with only two accessory setae; both 
chelae with teeth; legs slenderer than in spiniger and lacking heavy 
spur on coxa of leg I and coxa and femur of leg II; tarsus I slender, 
tapering gradually toward distal end; most setae of legs small and 
slender. Matr: Dorsal shield covers nearly entire dorsal surface; ven- 
tral shield expanded posterior to coxae IV; with only two pairs of 
accessory setae anterior to coxae IV; special setation of legs. Nympn: 
Setation and chelae as in female; only two pairs of accessory setae on 
ventral shield. 

Distribution and hosts——This species has been taken from Arizona, 
California, Colorado, and New Mexico on the following: Thomomys 
bottae, Colorado Desert, Calif., February 17, 1934; Thomomys sp., 
Lincoln County, N. Mex., July 16 and 19, 1947; Dipodomys merriami 
merriami, Westmorland, Calif., July 21, 1933; Dipodomys deserts 
deserti, Westmorland, Calif., July 21, 1933; Dipodomys merriami 
simiolus, Dos Palmos, Calif., March 1934; Peromyscus maniculatus 
rufinus, Mogollon Mountains, N. Mex., August 30, 1933; Peromyscus 
sp., Monterey, Calif., December 30, 1948 (Bureau of Vector Control 
collection, California Department of Public Health) ; Neotoma albi- 
gula, Santa Rita Mountains, Ariz., May 18, 1939; Perognathus sp., 
Monterey, Calif., October 21, 1940; Perognathus californicus, Mon- 
terey, Calif., July 9, 1939; Perognathus inornatus, Kern County, Calif., 
March 26, 1930; Perognathus wanthonotus, Kern County, Calif., April 
19, 1930; Onychomys leucogaster arcticeps, Logan County, Colo., Sep- 
tember 30, 1926 ; Citellus burrow, Davis, Calif., August 12, 1948; “spiny 
pocket mouse,” Pasadena, Calif., April 4, 1933 (Bureau of Vector Con- 
trol collection, California Department of Public Health). 
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Type—A female (U.S.N. M. No. 1888) taken on Thomomys bottae, 
Colorado Desert, Calif., February 17, 1934, by H. S. Gentry. 

Paratypes.—Three females, one nymph, from Dipodomys merriami 
merriami, Westmorland, Calif., July 21, 1933, collected by H. S. Gen- 
try; two nymphs from Dipodomys merriami simiolus, Dos Palmos, 
Calif., March 1934, collected by H. S. Gentry ; one male from Veotoma 
albigula, Santa Rita Mountains, Ariz., May 18, 1939, collected by C. AY 
Flock. 
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Ficure 55.—a-c, Hameogamasus liberiensis Hirst (after Hirst): a, Ventral view of female; 
b, sternal plate of female; c, chelicera of female. d, ¢, Euhaemogamasus quadrisetatus 
(Vitzthum) (after Vitzthum): d, Chelicera of female; e, ventral view of female. 


KEY TO NYMPHS OF HAEMOGAMASINAE 


i: Ventral ‘shield with accessory. Aetae. 22% 4 pk ed seen ne Te 9 
Ventral shield without accessory setae 3-6-2 ee y) 
2. Chelae toothless;all'setae smoot. 2 see ae ee lee ee 3 


3. Length-width ratio of tarsus II not over 3:1__H. harperi, new species (p. 223) 4 


Length-width ratio of tarsus II 4: 1 or greater_....____________________ 4 
4. Accessory anal setae larger than usual setae; usual pair of apical setae 
little if any larger than other setae of apical region. 


E. liponyssoides occidentalis, new subspecies (p. 255) _ 


Accessory anal setae smaller than usual setae; usual pair of apical setae 


distinctly largest on shield____________ E. liponyssoides (Ewing) (p. 244) 
One ied chelaewitita teeties: 522. oo. 2). See Lee ee ene 6 
hixedichelaswithet tooth: £2.55 5) ec. rete OU aie Se 8 
6. Genitoventral setae on ventral shield; all maxillary setae smooth; no 
barbedsetactomblegsshisae 2 ays aah Ie E. horridus (Michael) (p. 235) 
Genitoventral setae not on ventral shield; at least 3 pairs of maxillary 
setae barbed; many barbed setae om legsi 2.5L. 1) ie A ee 4 
7. All maxillary setae barbed; anterior pair of sternal pores not parallel with 
with anterior margin of shield_______________ E. barberi (Ewing) (p. 249) 


Anterior pair of maxillary setae smooth; anterior pair of sternal pores 
parallel with anterior margin of shield__--H. alaskensis (Ewing) (p. 213) 
8. Base of almost every dorsal body seta with a posteriorly directed thornlike 
process; anterior pair of maxillary setae smooth. 
E. oudemansi (Hirst) (p. 240) 
No dorsal body seta with a posteriorly directed, thornlike basal process; 


anterior pair of maxillary setae barbed-_____ E. ambulans (Thorell) (p. 228) 
9. Coxa I with a large, posteriorly directed ventral spur; genu II with a 
similar spur; movable chela toothless__--_I. spiniger, new species (p. 258) 


Coxa I and genu II without spurs; movable chela with 2 teeth 
I. armatus, new species (p. 261) 
Nymphal specimens of H. avisugus, H. liberiensis, H. mandschuricus, 
and £. quadrisetatus have never been found. Although the nymph of 
H. hirsutus was said by Oudemans (1913) to resemble the adult female 
in several respects, specific information is lacking, and, as no specimens 
were available for study, the nymph of this species was omitted from 
the preceding key. 


KEY TO MALES OF HAEMOGAMASINAE 


3. Accessory sternal setae present; movable chela bifurcate. 
H. hirsutus Berlese (p. 210) 


Accessory sternal setae absent; movable chela undivided______________ 4 
4. Second pair of sternal setae on lateral margins of shield; anal region dis- 
tinct from remainder of shield___________ H. harperi, new species (p. 223) 
Second pair of sternal setae not on lateral margins of shield ; anal region 
not: distinct from remainder of shields 7-2-8. 2. ea a 5 
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5. Chelae about equal in length; usual pair of apical setae clearly largest on 
dorsal shield; setae of dorsal shield nearly uniform in size. 
E. liponyssoides (Ewing) (p. 244) 
Fixed chela distinctly the shorter; usual pair of apical setae little if any 
larger than others of apical region; large and small setae interspersed 


| on dorsal shield---------==2-2- E. 1. occidentalis, new subspecies (p. 255) 
6. Fixed chela with 2 teeth__---------------- E. horridus (Michael) (p. 235) 
| Fixed chela with 1 tooth__-_--------- H. mandschuricus Vitzthum (p. 218) 
Bied chela toothless... 2222. a ee 2 3 eee = 7 
7. Anterior pair of maxillary setae smooth-_----------------------------- 8 
Anterior pair of maxillary setae barbed_------------------------------ 9 


8. One pair of accessory setae on anterior margin of sternal shield; shorter 
branch of movable chela with a bifurcate tip-_-H. alaskenis Ewing (p. 218) 
Accessory sternal setae lacking; shorter branch of movable chela undivided 
E. oudemansi (Hirst) (p. 240) 
9. Posterior peritremal pore on medial margin of peritremal shield. 
E. barberi (Ewing) (p. 249) 
Posterior peritremal pore on or near lateral margin of peritremal shield. 
E. ambulans (Thorell) (p. 228) 
10. Coxa I and genu II each with a large ventral spur; ventral shield widest 


nt Jevel)of comae Mune. 222) eeds t= 2S I. spiniger, new species (p. 258) 
Coxa I and genu II without spurs; ventral shield widest posterior to 
BOxaG) WV Se ooo a Se OA ae Pe I. armatus, new species (p. 261) 


Male specimens of H. avisugus, H. libertensis, and E. quadrisetatus 
have never been found. 
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A NEW CARIBBEAN CORAL OF THE GENUS 
CHR YSOGORGIA 


By Freperick M. Bayrr 


The cruises of the United States Fish Commission steamer Albatross 
in the western Atlantic Ocean yielded many interesting species of 
aleyonarian corals, many of which are still to be studied. Among 
these is a most unusual chrysogorgid from the Caribbean Sea, quite 
unlike anything previously recorded from that area, or indeed from 
any other. 

CHRYSOGORGIA ELISABETHAE, new species 


Figures 56, 57; Puatsr 9 


The colony is small, 65 mm. in height and 45 mm. in spread, attached 
by a small, white calcareous basal disk to a shell of the mollusk 
Tugurium caribaeum (Petit). The main stem of the colony makes a 
sudden change in direction at a point 6.5 mm. from the base, at the 
first branch origin; beyond this point its direction remains unchanged, 
giving off branches in a right-handed spiral that approximates the 2/5 
arrangement. The branches arise at close intervals, the stem inter- 
nodes being approximately 2 mm. long. The branches subdivide 
dichotomously as many as eight times, in various planes, so that the 
colony is quite bushy. The internodes of the branches are 4-5 mm. 
long except the distal one, which may be shorter. The main stem is 
about 1 mm. in diameter, the branches about 0.75 mm. in the first 
internode and 0.5 in the third. Each branch internode bears a single 
zooid, and none is present on the stem. Nematozooids appear to be 
lacking. The axis of the alcoholic type is brown near the base, paling 
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to straw yellow in the branches, where there is a greenish-golden 
iridescence; zooids white. 

The zooids are subclavate, about 1 mm. in height by 0.65—0.75 
mm. in diameter, directed distally to a slight degree. Those in the 
older parts of the colony have a pronounced asymmetrical basal 
swelling containing gonads. The body of the zooid is covered by a 
layer of long, sometimes flattened, rather pointed rods transversely 
arranged and strongly bent to conform with the curvature of the 
body. Many of these have on the upper or lower margin one or 
more pronounced lobes or spines, which project outward from the 
body of the zooid, giving it a decidedly spinose appearance, or imbri- 
cate with the adjacent spicules. ‘The rods tend to be flatter distally 
in the zooid body, and immediately beneath the tentacles may consist 
of three flat, pointed lobes, the middle one lying along the tentacle 
back, the lateral ones conforming with the transverse spicules below. 
The tentacles themselves usually have proximally one or two pairs of 
longitudinally disposed, irregular flattened sclerites rudely en chevron 
arrangement, usually followed distally by two or three rows of longi- 
tudinally placed spicules, each row consisting of one or more long, 
flattened, somewhat granular rods. Beyond these, toward the tip, 
the small, elongate, irregular scales lie crosswise. The pinnules contain 
small, blunt-ended, flattened rods. 





Ficure 56.—Chrysogorgia elisabethae, new species: a, A fully developed terminal zooid 
from one of the lower branches; b, a zooid with basal swelling containing gonads, taken 
from one of the proximal internodes. 


The coenenchyma is thin and easily rubbed off; it contains elongate 
spinous rods and crosses, for the most part lying lengthwise of the axis. 

Seme of the irregular body spicules measure as follows in maximum 
length and width (mm.): 0.6 by 0.25; 0.55 by 0.35; 0.55 by 0.15; 0.45 
by 0.15. From the tentacle bases: 0.35 by 0.05; 0.385 by 0.06; 0.23 by 
0.05. From the distal part of the tentacle: 0.18 by 0.07; 0.09 by 0.02. 
From the coenenchyma: 0.4 by 0.07; 0.41 by 0.08; 0.34 by 0.07. 


A NEW CARIBBEAN CORAL—BAYER a7 1 





Ficure 57.—Chrysogorgia elisabethae, new species: a, Spicules of the tentacles: large 
irregular spindles from the base, smaller scales from the distal end; b, flattish scales of 
the pinnules; c, spicules from proximal part of the tentacle separated to show arrange- 
ment; d, spicules of the coenenchyme; e-1, spiniferous rods from a young zooid; j—, spi- 
niferous and branched rods and plates from a fully developed zooid; m, n, two views of 
the same plate. 
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Holotype —U. S. N. M. No. 7552, from station 2129, U.S. F. C. 
steamer Albatross; Caribbean Sea, south of Santiago de Cuba; lat. 
19°56’04’’ N., long. 75°48’55’’ W.; 274 fathoms; blue mud and fine 
sand; February 27, 1884. 

Remarks.—From the character of its spiculation, Chrysogorgia 
elisabethae appears to fall into the group Squamosae Aberrantes of 
Versluys, since the spicules are generally flattened and are, to all 
intents and purposes, scales. However, the spicules are probably 
derived from rods or spindles, as indicated by underdeveloped forms 
present in young zooids. 

It is with much pleasure that I dedicate this new species to Dr. 
Elisabeth Deichmann, of the Museum of Comparative Zoology, who 
has contributed much to the knowledge of the Atlantic Alevonaria. 

The genus Chrysogorgia has been most adequately covered by Dr. 
Deichmann (1936, p. 227) in her monograph of the Alcyonaria of the 
western part of the Atlantic Ocean. The key to the species given 
therein is excellent, and need be altered only enough to include the 
new species described here. 


KEY TO THE OF SPECIES OF CHRYSOGORGIA KNOWN FROM THE WESTERN 


ATLANTIC 
ieSpicules of the zooids) transversely arranged = 23-22. 2 2222s oases See 2 
Spicules of the zooidstongitudinally arranged -_..--.-..==---=-=-==.-2- 6 
2. 20010 spicules as pointed, curved, simple rods_2==2---22-._=--22-22-2- 3 


Zooid spicules as curved, sometimes flattened rods with spinelike or 
branchlike processes projecting outward from zooid body. 
elisabethae, new species 


S-Branches Meat DeNu mip WATG=—=_ += ft = ee see POR eee 8 2 oe ee 4 
Branches not especially rigid, almost vertically placed___--___---------- 5 

4. Branches tend to ramify in one plane, becoming flabellate; internodes nu- 
METOUS SONG ee ee ees dssbonni Duchassaing and Michelotti 

Branches not predominately in one plane, nor flabellate; internodes few, 
longervawes 2 tens. . Je eee ea desbonni var. thyrsiformis Deichmann 

5. Zooid spicules delicate, with small warts; coenenchyma spicules as 
short, simple rods, almost smooth_-_------------------- fewkesi (Verrill) 


Zooid spicules stouter; coenenchyma spicules spinose. 
fewkesi var. multifiora Deichmann 


6. Spicules as pointed or blunt spinous rods-_--_------------- elegans (Verrill) 
Spicuiesiastacwountiending plates: 20 os 2s fi eee ee eee 7 

7. Spicules as large, flat scales; branches robust, with large zooids verti- 
Cally splaced= een oeie Che ee. ae BT ot ene ee squamata (Verrill) 


Spicules as small, flat scales; branches delicate, hair-fine, with long 
zoolds obliquely, placed: ¢ 222850 ose. Seis ee ee agassizii (Verrill) 
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REVISION OF THE NORTH AMERICAN GRASSHOPPERS 
OF THE CONALCAEA COMPLEX 


By ASHLEY B. GURNEY 


GRASSHOPPERS of the Conalcaea complex inhabit much of Mex- 
ico and the States of Arizona and New Mexico. They are sometimes 
encountered in surveys by economic entomologists, and so it is 
important to clarify the problems of their identification, though 
these species themselves are not known to be injurious to culti- 
vated plants. The grasshoppers here treated were formerly re- 
ferred to the genus Conalcaea alone, but an additional genus is 
now recognized in an attempt to explain the relationship and dis- 
tinguishing features of the species more clearly than has previ- 
ously been done. As now understood, the complex comprises two 
genera and seven species, and one species includes two subspecies. 
Two species are described as new. The term “complex” is used 
primarily for convenience, rather than as a permanent group of 
nomenclatorial importance, since a presentation of related genera 
in anything like a final arrangement must await fuller reports on 
the Mexican forms. 

Characters of the male genitalia, especially the aedeagus, which 
usually is concealed, have been found very useful, both as specific 
and generic criteria. Specimens with the aedeagus extracted and 
allowed to dry exposed at the end of the abdomen are useful and 
in certain species may give entirely adequate information on 
aedeagal characters. The most satisfactory preparations of the 
aedeagus, however, are those preserved in fluid, and for conven- 
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ience they may be kept in microvials of glycerol attached to the 
pins bearing the specimens from which they were extracted after” 
relaxation. Study of the aedeagus has shown that material for- 

merly referred to Conalcaea humphreysu (Thomas) contains two 
distinct species and also that United States records of C. poecila | 
Hebard are in error. The considerable variability of the male: , 
cercus that occurs in C. huachucana Rehn was not previously rec-- 
ognized, and examination of large series now suggests that Ca 
coyoterae Hebard, typical specimens of which seem quite distinct: 
from huachucana, is in reality a subspecies of huachucana. Most: 
of the diagnostic characters have been illustrated, thus permitting ; 
brief descriptions. To avoid repetition characters common to both} 
genera treated are given only once. 

James A. G. Rehn, Academy of Natural Sciences of Philadel-- 
phia; Dr. T. H. Hubbell, University of Michigan; Dr. Joseph) 
Bequaert, Museum of Comparative Zoology; and Dr. R. H. Beam-. 
er, University of Kansas, were most cooperative in making their’ 
entire collections of these grasshoppers available for study. This) 
material, supplementing that in the United States National Mu-. 
seum, has made it possible to examine all the existing! holotypes | 
and lectotypes involved and to study the principal important series» 
as well. The following See also contributed helpful speci-. 
mens or field notes: Dr. Irving J. Cantrall, University of Michi-- 
gan; Kenneth R. Hobbs, aad Calif.; W. W. Jones, Douglas, . 
Ariz.; Dr. E. R. Tinkham, Indio, Calif. To Mr. Rehn I am espe-. 
cially grateful for many helpful courtesies and for sending me 
numerous personal field notes. Dr. Hubbell and Dr. Cantrall gen-. 
erously placed at my disposal a new species, complete with notes) 
on its distinguishing characters, which the latter had originally 
intended to describe. Dr. H. Radclyffe Roberts, of the Academy 
of Natural Sciences of Philadelphia, kindly advised me on generic: 
relationships based on his extensive and largely unpublished 
studies of Mexican Melanoplini. Finally, I am indebted to H. C. 
Wilcox, R. C. Bonde, and Bruce Denman, of the United States 
Department of Agriculture, for photographing specimens. 

All the drawings are my own work. 

Grasshoppers of the Conalcaea complex belong to the tribe 
Melanoplini,? and the two genera treated have the following char- 
acters in common: 

Talitha telek! Barytettix humphreysii (Thomas) apparently no longer exists. Hebard (Proc. 
Acad. Nat. Sci. Philadelphia, vol. 79, pp. 1--11, 1927), who reviewed the types of species of Orthop- 
tera described by Cyrus Thomas, reported that this type was missing. 


*I have followed Roberts (Proc. Acad. Nat. Sci. Philadelphia, vol. 99. p. 202, 1947) in adopting 
the tribal name Melanoplini instead of using the long-used group name Melanopli. 
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Vertex of head only moderately elevated above level of pronotal 
disk, produced in front of eyes, shallowly sulcate between eyes; 
eyes well separated; antennae filiform, extending about to middie 
of tegmina; pronotum without well-developed lateral carinae, me- 
dian carina indicated but not elevated, posterior margin emargi- 
nate; tegmina lobate, extending about to or slightly beyond base 
of tergum 2,° apex rounded; prosternal spine well developed, 
straight or directed slightly posteriorly; mesosternal interspace 
quadrate to slightly elongate (male), weakly transverse to quad- 
rate (female) ; metasternal interspace elongate; metasternal lobes 
nearly contiguous (male), well separated (female) ; legs of mod- 
erate size; hind femur extending about to or moderately beyond 
apex of abdomen; hind tibiae normally red, pinkish, purplish red, 
or yellowish buff. Male with furcula reduced to abbreviate lobes, 
or scarcely present; supra-anal plate triangular, middistal lateral 
prominences of dorsal surface present and of variable size; apex 
of subgenital plate conical; male cercus with apex directed vent- 
rad, often decidedly so produced, apical third varying from 
scarcely wider than nfiddle width to considerably enlarged and 
lobate dorsally. 

Melanoplus, Aeoloplus, Hypochlora, Agroecotettiz, and many 
other genera that include brachypterous species are at once dis- 
tinguished from the present complex by not having the posterior 
margin of the pronotum emarginate.t Phaedrotettix shows defi- 
nite relationship to Conalcaea but typically has green hind tibiae, 
the male cerci are of a different pattern, and the apex of the male 
subgenital plate is not conical. The Mexican genus Sinaloa is 
another close relative, and the resemblance to Barytettiz is usually 
enhanced by orange-colored antennae, but the males have differ- 
ently shaped cerci, the furcula is represented by long, slender, 
adjacent processes, and the aedeagus is of a different pattern from 
that of the present complex. The key by Ball et al. (1942, p. 322)° 
will be found helpful in recognizing the genera of United States 
specimens likely to be confused with Conalcaea and Barytettix. 
At present there is no adequate published key to the genera of 
Mexican Melanoplini. 

The species of the Conalcaea complex have not been compre- 
hensively treated since Scudder’s original description of the gen- 
"8 First large visible segment behind pronotum is metanotum. 

4 Melanoplus gracilis (Bruner), which does not inhabit the territory occupied by Conelcaea and 
Barytettiz, has the posterior margin of the pronotum weakly emarginate. The apex of the sub- 
genital plate in the male of gracilis is not cone-shaped, as in males of the Conalcaea complex, nor 
are general body coloration and details of the genitalia of either sex comparable. 


5 Unless given directly in the text or in footnotes, references to literature will be found in the 
citations under the genera and species treat-d. 
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era in 1897, and the most important subsequent papers have been 
those of Hebard and of Rehn, in which three new species were 
described and several synonyms and generic transfers were indi- 
cated. A very brief review of the Arizona species was made by 
Ball and his associates in 1942. 


KEY TO THE GENERA OF THE CONALCAEA COMPLEX 


Tegmen longitudinally divided in color; posterior half (actually dorsal half, 
since these tegmina are functionless and are never spread in life) with 
pale veins on dark ground color, costal half entirely dark (pl. 10, fig. 3; 
fig. 58, g); antennae brownish, male with dorsal valve of aedeagus en- 
larged and decidedly produced posteriorly when seen in lateral view 
CEs a) eS Oe ec ee eee Conaleaea Scudder 

Tegmen of uniform color pattern, composed of blackish ground color with 
superimposed pale veins (pl. 10, fig. 1; fig. 58, a); antennae orange (in 
well-preserved specimens) ; dorsal valve of aedeagus with no pronounced 
posterior development seen in lateral view (fig. 64)_Barytettix Scudder 

The structural pattern of the aedeagus and the general appear- 
ance of specimens indicate that two lines of development worthy 
of generic recognition occur, though external separating charac- 
ters of a structural nature are somewhat-vague. Tegminal color 
separates nearly all specimens at a glance, but some individuals 
of C. miguelitana do not show the bicolored condition clearly, 
though belonging in that category. As shown in the photographs 

(pls. 10, 11), the dark longitudinal bar on the lateral lobe of the 

pronotum is characteristically interrupted on the prozona by a 

diagonal pale mark in Barytettix, and the bar does not extend 

onto the metazona. Available specimens of B. crassus were origi- 
nally immersed in alcohol and do not show the pale mark, though 
properly preserved specimens may do so. Conalcaea not only lacks 
this pale mark, but the dark bar extends across the metazona. 

Lateral pronotal carinae are indistinct in Conalcaea, absent in 

Barytettix. In most species of Barytettizx the texture of the sur- 

face of the metazona is in noticeable contrast with that of the pro- 

zona but scarcely contrasted in Conalcaea. The dominant body 
color of Conalcaea is brown; in Barytettix there is a strong tend- 
ency toward green or greenish olivaceous. 


Genus CONALCAEA Seudder 


Conaleaea SCUDDER, Proc. Amer. Acad. Arts Sci., vol. 32, pp. 196, 204, 1897 
(Jan.); Proc. U. S. Nat. Mus., vol. 20, pp. 9, 28-26, 1897 (Dec.).— 
BRUNER, Biologia Centrali-Americana, Orthoptera, vol. 1, pp. 218, 304— 
305, 1907-1908.—KirBy, Synonymic catalogue of Orthoptera, vol. 3, p. 493, 
1910.—HeEpBarpD, Proc. Acad. Nat. Sci. Philadelphia, vol. 69, pp. 263-264, 
1917; Trans. Amer. Ent. Soc., vol. 61, p. 300, 1935.—BALL, TINKHAM, 
FLocK, and VorHIES, Arizona Agr. Exp. Stat. Techn. Bull. 93, pp. 323, 
329-830, 1942. 
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Genotype—Conalcaea miguelitana Scudder, by designation of 
Scudder, 1897 (December). 

Of the other two original species of Conalcaea described by 
Scudder (1897), neomexicana is a synonym of Barytettix hum- 
phreysii (Thomas), and truncatipennis is currently being referred 
elsewhere by Dr. Roberts, who finds it is not congeneric with 
miguelitana. 

KEY TO THE SPECIES AND SUBSPECIES OF CONALCAEA 


1. Male cereus wider in apical third than at base (fig. 60, b-l); posterior 
extensions of dorsal valves of aedeagus conspicuous in posterior view 
(fig. 59, c, f, h, i, pe) (northern Sonora to western New Mexico and 
NOTtHEPNPATIZON A) 2 a a a eh Os ee ee 2 
Male cercus usually slightly narrower in apical third than at base (fig. 60, 
a); no such extensions of dorsal valves of aedeagus as above (fig. 59, 
Gib) Central MEXICO) 25 ee miguelitana Scudder 
2. Male cercus very strongly lobate, the dorsal margin strongly emarginate 
(fig. 60, e, f); supra-anal plate wider at base than long (fig. 63, h); 
dorsal valve of aedeagus elongate in lateral view, anterior margin little 
produced and that broadly so (fig. 59, f) (central Arizona). 
eantralli, new species 
Male eercus either not lobate or much less so than above, the dorsal margin 
little emarginate (fig. 60, b-d, g—l) ; supra-anal plate scarcely wider than 
long, usually much narrower; dorsal valve of aedeagus shorter than 
above, anterior margin either abruptly or broadly produced (fig. 59, d, g). 
huachucana Rehn 3 
3. Male cercus so enlarged in apical third as to appear almost lobate (fig. 60, 
b-d) (north-central Arizona) —_ SR AS Oe Si! huachucana coyoterae Hebard 
Male cercus variable, not nearly so lobate as above (fig. 60, 7-1) (southern 
Arizona, southwestern New Mexico, probably northern Sonora). 
huachucana huachucana Rehn 


CONALCAEA MIGUELITANA Scudder 
FIGurEs 59, a, b; 60, a; 61; 63, c, i; PLATE 10, FIGURE 2 


Conalcaea miguelitana ScuDDER, Proc. U. S. Nat. Mus., vol. 20, p. 24, pl. 2, 
fig. 8, 1897; Index North American Orthoptera, p. 81, 1901.—REHN, Proc. 
Acad. Nat. Sci. Philadelphia, vol. 59, p. 47, 1907.—BRUNER, Biologia 
Centrali-Americana, Orthoptera, vol. 2, p. 304, 1908.—Kirsy, Synonymic 
catalogue of Orthoptera, vol. 3, p. 493, 1910.—REHN and HEBARD, Proc. 
Acad. Nat. Sci. Philadelphia, vol. 64, p. 78, 1912.—HeEBarRD, Proc. Acad. 
Nat. Sci. Philadelphia, vol. 69, pp. 263, 274, 1917; Trans. Amer. Ent. Soc., 
vol. 48, p. 56, 1922. 

Male.—General form as in plate 10, figure 2; cercus (fig. 60, a) 
slender, apical third usually slightly wider than base; supra-anal 
plate (fig. 63, 7) longer than basal width, with conspicuous and 
decidedly elevated lateral prominences and sharply rounded fur- 
cula; dorsal valves of aedeagus shorter than in other species, the 
posterior extensions well developed (fig. 59, a) but not conspicu- 
ous in posterior view (fig. 59, b); ventral valves of aedeagus 


:| 
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Figure 58.—Structural details of Conalcaea and Barytettix: a, B. humphreysti 
(Thomas), female, Ajo Mountains, Ariz., adaptation of left tegmen; 3, B. cochisei, 
new species, female allotype, outline of right cercus; c, B. humphreysti, female, 
Ajo Mountains, Ariz., outline of right cercus; d, B. cochiset, holotype, outline of 
left tegmen; ¢, C. cantralli, female, allotype, outline of left tegmen; f, B. cochisei, 
female allotype, outline of right dorsal valve of ovipositor; g, C. huachucana 
huachucana Rehn, female, Douglas, Ariz., adaptation of left tegmen; 4, C. can- 
tralli, holotype, outline of left tegmen; i, C. A. coyoterae Hebard, female paratype, 
Prescett, Ariz., outline of left tegmen; 7, C. cantralli, female paratype, outline of 
left tegmen; k, B. humphreysii, female, Ajo Mountains, Ariz., outline of right dorsal 
valve of ovipositor; 1, C. h. kuachucana, female, Douglas, Ariz., left hind femur; 
m, C. cantralli, holotype, outline of apical portion of abdomen, Jateral view. (Sg-p, 
subgenital plate.) 
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simple, without basal flaps; epiphallus as drawn (fig. 63, c), with 
dorsal margin of lophi (L) oblique and broadly rounded, rather 
than projecting and narrowly rounded as in the subspecies of 
huachucana.® 

Coloration: General color varying from pale brown to blackish 
gray; dark bar of lateral lobes of pronotum weakly developed in 
some specimens; longitudinal division of tegmen with respect to 
color evident but not always clear, poorer defined than in other 
species; hind femur lacks distinct longitudinal bar, partial one 
sometimes present, ventral margin of paginal area usually black. 

Measurements (length in millimeters) of representative speci- 
men: Body, 20; pronotum, 4.5; front femur, 4; hind femur, 12.5; 
tegmen, 3.5. 

Female.—Differing from male only with respect to genital seg- 
ments, and an increased robustness typical of the sex. 

Measurements (length in millimeters) of representative speci- 
men: Body, 25.5; pronotum, 5.5; front femur, 4.5; hind femur, 
14.5; tegmen, 4.1. 

The species superficially resembles h. huwachucana, but the 
dorsal swelling in the apical third of the male cercus is less, the 
furcula and lateral prominences of the supra-anal plate are much 
more developed, and the dorsal longitudinal stripe on the external 
face of the hind femur is weak, in addition to different features 
of the aedeagus. 

Type.—A male designated by Rehn and Hebard, 1912. Museum 
of Comparative Zoology, Cambridge, Mass. 

Type locality—Sierra de San Miguelito, San Luis Potosi, 
Mexico. 

The lectotype and one male and two female lectoparatypes of 
Scudder’s series have been examined. The male is now deposited 
in the U. S. National Museum (U.S.N.M. No. 58934). The only 
other specimens examined were taken by H. R. Roberts at the fol- 
lowing localities: 18 miles west of San Luis Potosi, San Luis 
Potosi, Mexico, 7,500 feet, September 5, 1940 (1 ¢); between 
Zacapu and Zamora, Michoacan, Mexico, 7,500 feet, September 6, 
1938 (23 6, 8 2); 5 miles south of Chilchota, on road to Urupan, 
Michoacan, Mexico, 6,000 to 7,000 feet, August 15, 1940 (11 ¢, 
2) 

The Arizona record of Bruner (1908) was probably based on 
material of h. huachucana. His record of miguelitana from Ciu- 
Bethe ancorne, or anterior hooks of the epiphallus (A), appear different in figure 63, a, b, c, 
owing to the directions in which they point, but I have been unable to find constant differences in 


fundamental shape. The terminology of the male genitalia is largely that of Roberts (Proc. Acad. 
Nat. Sei. Philadelphia, vol. 93, pp. 201-246, 1941). 
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dad, Durango, has not been confirmed. Ciudad is about 75 miles 
northeast of Mazatlan. 

The Roberts specimen from west of San Luis Potosi is almost a 
topotype, as the type locality is located 10 to 15 miles south and 
slightly west of that city. 

Dr. Roberts informs me that all his specimens of miguelitana 
were collected under ecological conditions varying from open 
woodland to dry scrub country, none under desert conditions. 


CONALCAEA CANTRALLI, new species 
Figures 58, ¢, h, j, m; 59, ¢, f; 60, e, f; 62, 63, a, d, g, h; PLATE 10, FIGURE 3 

Male (holotype) —Size medium to large for genus. Head slight- 
ly narrowed in front, basally subequal in width to anterior part 
of pronotum; pronotum gradually widening posteriorly, shaped as 
in fig. 63, d; tegmen barely extending onto abdominal tergum 2, 
shaped as in plate 10, figure 3; figure 58, h; supra-anal plate 
wider than long, deeply furrowed medially, the adjacent lateral 
ridges longitudinally wrinkled, lateral one-third of plate broadly 
concave on each side, toothlike prominences present, furcula not 
evident (fig. 63, kh) ; cercus conspicuously lobate, the mesal surface 
excavate in apical third due to curvature, apex projecting some- 
what ventrally and more noticeably mesally, exterior surface of 
apical third shallowly pitted as illustrated (fig. 60, e) ; subgenital 
plate bluntly conical (fig. 58, m) ; dorsal valves of aedeagus elon- 
gate, broadly and inconspicuously projecting anteriorly (fig. 59, f, 
A-m), posterior projection only moderately developed (fig. 59, ¢, 
pe), posterior surface of apical third darker and of a less mem- 
branous texture mesally (m) than laterally; ventral valves con- 
cave on inner surfaces (c), posterior exterior surfaces with small 
basal flap (f); epiphallus with ancorae acute, tapering, directed 
ventroanteriorly (less triangular in shape than appearing in fig- 
ure 63, a, because of direction of that view), lophi tall, the dorsal 
margin broadly and evenly rounded. 

Coloration: Essentially as in coyoterae; disk of pronotum Ro- 
man sepia; face and lower part of lateral lobes of pronotum pale 
brown; ventral surface and lower sides of abdomen straw yellow, 
also a mediolongitudinal band on terga 2 to 6; dark postocular 
bar indistinct on head, black and well defined on lateral lobe of 
prozona, grading into pale brown on ventral half of metazona; 
dark pattern on meso- and metepisterna typical of coyoterae, 
black on costal half of tegmen, on dorsal half of sides of terga 1 
to 7 grading to dark chestnut; antennae pale brown; hind femur 
with blackish brown longitudinal bar much as in h. huachucana; 
hind tibia vermilion. 
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Measurements (length in millimeters): Body, 24; pronotum, 
5.3; front femur, 4.5; hind femur, 13; tegmen, 4.3. Greatest width 
of pronotum (posterior, including lateral lobes in perspective 
from above), 4.3. 





miguelitana 


huachucana 


huachucana 


huachucana 


Figure 59.—Aedeagus of males of Conalcaea: a, C. miguelitana Scudder, lectopara- 
type, lateral view; b, C. miguelitana, lectoparatype, dorsoposterior view; c, C. can- 
tralli, new species, holotype, dorsoposterior view; d, C. huachucana coyoterae 
Hebard, paratype, Prescott, Ariz., lateral view; e, C. h. coyoterae, paratype, dorso- 
posterior view; f, C. cantralli, holotype, lateral view; g, C. huachucana huachucana 
Rehn, Mule Mountains, Ariz., lateral view; 4, C. h. huachucana, Santa Rita Moun- 
tains, Ariz., dorsoposterior view; i, C. h. huachucana, Mule Mountains, posterior 
view. (A-m, anterior margin of dorsal valve of aedeagus; c, concave mesal sur- 
face of ventral valve; D-v, dorsal valve; f, basal flap on posterior surface of 
ventral valve; m, posterior surface of dorsal valve; If, lateral flap of ventral 
valye; pe, posterior extension of dorsal valve; V-v, ventral valve.) 
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Female (allotype) —General form as in male, larger and more 
robust; differing as follows: Face less retreating; eyes less glob- 
ose; vertex as in figure 63, g; posterior emargination of pronotum 
broader; tegmen proportionally rather broader (fig. 58, e) ; geni- 
talia essentially as in coyoterae. 

Coloration: Differing from male as follows: Face and lower 
part of lateral lobes of pronotum Van Dyke brown; abdomen and 
ventral parts largely Roman sepia, terga darkened apically, a 
mediolongitudinal pale band barely suggested; dark bar on pro- 
notum less sharply defined; dark longitudinal band on left hind 
femur occupying only anterior two-thirds of pagina. 

Measurements (length in millimeters): Body, 30; pronotum, 
6.5; front femur, 4.3; hind femur, 15.5; tegmen, 4.8. Greatest 
width of pronotum, 7.3. 

There are five male paratypes, the pronotal length of which 
varies from 4.7 to 5.5 mm. The cerci are slightly variable, those 
of two specimens exhibiting more dorsal development of the apical 
lobe (fig. 60, f) ; there is a tendency for the apical margin to be 
irregular, but in some specimens it is smooth. The aedeagi of 
two paratypes are preserved in glycerol, and the outline of the 
dorsal valves in lateral view is less rounded anteriorly than in the | 
holotype. Especially in the dry aedeagi, the extent of the posterior 
development of the dorsal valves is somewhat variable. The six 
female paratypes show no significant size variation. Two have 
more slender tegmina (fig. 58, 7) than the allotype. The paratypes 
vary but little in color, beyond exhibiting moderately variable 
shades of brown on the dorsal surfaces. Two females have an 
obsolete mediolongitudinal pale abdominal bar. 

Type.—Museum of Zoology, University of Michigan, Ann Ar- 
bor, Mich. 

Paratypes.—U.S.N.M. No. 59154; Academy of Natural Sciences 
of Philadelphia. 

Type locality.—‘‘General Springs,” Coconino County, Ariz. 

The entire series of six males and seven females was taken at 
the type locality. The male holotype and five paratypes (1 male, 
4 females) were collected on August 28, 1935, by Irving J. Can- 
trall, one female paratype by him on August 29, 1935. The allo- 
type and five paratypes (4 males, 1 female) were collected August 
28, 1935, by T. H. and Grace G. Hubbell. 

“General Springs,” a fire cabin and lookout station on the Coco- 
nino Plateau just at the edge of the Mogollon Rim, is about 12 
miles northeast of Pine (Gila County) and about 10 miles east 
of Baker Butte (Coconino County). All specimens of cantralli 
were taken on the slopes below the rim, mainly along the lower 
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part of a trail running from the fire cabin (7,200 feet) past “The 
Tunnel,’”’? down to Pieper’s Trout Farm. The upper slopes are 
precipitous, very rocky and with little soil. There are open stands 
of yellow pine and small white-oak shrubs. Below there are low 
dense thickets of manzanita, and the variety of trees, shrubs, and 
herbs increases. Alligator juniper, spruce, fir, and sumac occur 
there, in addition to oaks, and there is a layer of dead leaves and 
pine needles. Most of the specimens of cantrallt occurred among 
the scrub oaks below “The Tunnel” and were caught with diffi- 
culty; some were found amid bracken ferns in a clearing at the 
edge of the forest.§ 

I am glad to give to this distinctive insect the name of my friend 
Irving J. Cantrall, who in 1943 published a masterly account of 
the ecology of the Orthoptera and Dermaptera of the George Re- 
serve, Mich. (Misc. Publ. Mus. Zool. Univ. Michigan, No. 54, 
182 pp., 10 pls). 


CONALCAEA HUACHUCANA Rehn 


Although further confirmatory evidence is desirable, I have 
concluded on the basis of material examined that there is inter- 
gradation of the characters separating Conalcaea coyoterae from 
C. huachucana and that these forms represent subspecies. Figure 
60, g, kh, demonstrates the intergradation occurring in the shape 
of the male cercus. The shape of the dorsal valves of the aedeagus 
also shows intergradation. A series from Greenlee County, Ariz., 
is particularly intermediate in character. There is a progressive 
change in cercal shape, and specimens of huachucana huachucana 
from extreme southeastern Arizona have the ventrolateral ex- 
tremity of the cercus more prolonged than specimens of the same 
subspecies from more northern localities. A single male of h. hua- 
chucana from near Gila Bend, Ariz., shows no intergradation with 
coyoterae, and intergradation may prove to occur mainly in the 
eastern part of Arizona. Ball et al. (1942) record coyoterae from 
the Pinal Mountains (near Globe, Ariz.), and this suggests that 
the northern form extends fartherest south in eastern Arizona. 


™“The Tunnel” is a historic point on the slope of the Mogollon escarpment, about a mile south- 
east of the General Springs forest-fire station and near the head of East Verde Creek. Here, in 
the winter of 1885-86, an abortive attempt was made to construct a railroad tunnel. In placing 
this and other Arizona localities, the reader is referred to ‘‘Arizona Place Names,” by Will C. 
Barnes (Univ. Arizona Bull., vol. 6, No. 1, 503 pp., 1935). Also see Torre-Bueno’s “Arizona Insect 
Localities’’ (Bull. Brooklyn Ent. Soc., vol. 32, pp. 187-194, 1937). 

* As an aid to an understanding of the plants mentioned in this paper, readers are referred to 
Nichol’s ‘“‘The Natural Vegetation of Arizona” (Arizona Univ. Techn. Bull. 68, pp. 181-222, 22 
pls., 1 map, 1943), to Benson and Darrow’s “A Manual of Southwestern Desert Trees and Shrubs” 
(Univ. Arizona Bull., vol. 15, No. 2, 411 pp., 114 pls., 1944), and to Kearney and Peebles’ ‘‘Flower- 
ing Plante and Ferns of Arizona” (U.S. Dept. Agr. Misc. Publ. 423, 1,069 pp., 29 pls., 1942). 
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CONALCAEA HUACHUCANA HUACHUCANA Rehn 
FIGuRES 58, g, l; 59, g-i; 60, g—l; 62; PLATE 11, FIGURE 3 


Conalcaea huachucana REHN, Proc. Acad. Nat. Sci. Philadelphia, vol. 59, pp. 
48-50, figs. 6, 7, 1907.—SNow, Trans. Kansas Acad. Sci., vol. 20, p. 163, 
1907.—REHN and HEBARD, Proc. Acad. Nat. Sci. Philadelphia, vol. 60, p. 
398, 1908; Proc. Acad. Nat. Sci. Philadelphia, vol. 64, p. 100, 1912.— 
KirBy, Synonymic catalogue of Orthoptera, vol. 3, p. 493, 1910.—HEsBarp, 
Proce. Acad. Nat. Sci. Philadelphia, vol. 69, p. 268, 1917; Trans. Amer. 
Ent. Soc., vol. 48, pp. 55-58, pl. 3, figs. 4, 5, 1922; vol. 61, p. 300, 1935.— 
BALL, TINKHAM, FLOCK, and VORHIES, Arizona Agr. Exp. Stat. Techn. 
Bull. 98, pp. 329-330, 1942. 

Male.—General form as in plate 11, figure 3 (specimen illus- 
trated has aedeagus extracted and apex of abdomen elevated more 
than in average specimens) ; tegmen usually about as in figure 
58, g, sometimes more lanceolate; cercus usually as in figure 60, 
i-l, varying as in figure 60, g, h, in area of intergradation between 
h. huachucana and h. coyoterae; supra-anal plate not so wide as 
long, usually intermediate in proportions between figure 63, 7 and 
h, of miguelitana and cantralli, furcula consisting of broadly 
rounded trigonal lobes not so conspicuous as in miguelitana, lat- 
eral prominences varying from elevated and with considerable 
lateral development to poorly developed; dorsal valves of aedeagus 
with only moderate and very broadly rounded swelling anteriorly 
when seen in lateral view, the posterior extensions conspicuous 
in posterior view and varying in appearance from knoblike shoul- 
ders to wide flaps (fig. 59, h, i, pe) ; ventral valves of aedeagus 
with basal flap (fig. 59, hk, 7, £), closely joined with a lateral flap 
(lf) of variable appearance; epiphallus essentially as in h. coyo- 
terae (fig. 63, b). | 

Coloration: General color varying from pale brown to dark 
gray; tegmen of variable color intensity, but longitudinal division 
normally very distinct, rarely only a few pale veins noticeable; 
postocular longitudinal blackish band shining, conspicuous. 

Measurements (length in millimeters) of representative speci- 
men: Body, 21; pronotum, 5; front femur, 4.2; hind femur, 12.5; 
tegmen, 3.5. 

Female.—General form more robust than male; dorsal outline 
of fastigium and eyes as in fig. 63, f, of coyoterae; dorsal valve 
of ovipositor scarcely curved in preapical third; cercus moderately 
acute, shorter than in cantrallt. 

Measurements (length in millimeters) of representative speci- 
men: Body, 29; pronotum, 6:3; front femur, 4.5; hind femur, 15; 
tegmen, 5. 

Variation and apparent intergradation with h. coyoterae are 
further discussed under that subspecies. 
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Type—A male designated by Rehn and Hebard (1912), in 
Academy of Natural Sciences of Philadelphia. 

Type locality—Carr Canyon,? Huachuca Mountains, Cochise 
County, Ariz. 

Specimens have been examined from the following localities, 
in addition to the type locality: NEw MExico: Hachita Grande 
Peak (also called Big Hatchet Peak), Hidalgo County; canyon 
west-northwest of Hachita Grande Peak. ARIZONA: Maricopa 
Mountains, 15 miles east of Gila Bend; Santa Catalina Mountains; 
Chiricahua Mountains; Mule Mountains, Cochise County; Reef; 





cantralli 








h 
coyoterae uachucana 


huachucana 
intermediates 


Ficur& 60.—Cerci of male specimens of Conalcaea: a, C. miguelitana Scudder, lecto- 
paratype; b, d, C. huachucana coyoterae Hebard, topotypes; c, C. h. coyoterae, a 
paratype from Prescott, Ariz.; e, C. cantralli, new species, holotype; f, C. can- 
tralli, a paratype; g, h, C. huachucana huachucana Rehn, intermediates, Hot Air 
Canyon, Greenlee County, Ariz.; i, C. hk. huachucana, Chiricahua Mountains, Ariz. ; 
j, C. h. huachucana, Reef, Ariz.; k, C. h. huachucana, Santa Rita Mountains, Ariz. ; 
1, C. h. huachucana, Huachuca Mountains, Ariz. 








* Carr Canyon is about 5 miles southeast of Huachuca Peak, in the Coronado National Forest. 
Reef, sometimes known as Palmerlee, is located less than a mile away, and these names are known 
to entomologists chiefly through collections made there about 1905 by the late C. R. Biederman 
and the late Charles Schaeffer. 
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Huachuca Mountains (no detailed locality) ; Madera Canyon, San- 
ta Rita Mountains; Santa Rita Mountains (no detailed locality) ; 
saddle at west base of Old Baldy, Santa Rita Mountains; Sycamore 
Canyon, Patagonia Mountains, Santa Cruz County; Sycamore 
Canyon, Baboquivari Mountains, Pima County; Douglas. 

Additional published Arizona records are Palmerlee (Rehn and 
Hebard, 1908), Pinaleno Mountains, and Black River area of the 
Natanes Plateau (Ball et al., 1942). Specimens from the last- 
named area might show intergradation with coyoterae. 

The principal environment occupied by huachucana is the open 
type of chaparral and oak woodland, evidently of the Upper Sono- 
ran and Transition Zones. The following examples of conditions 
under which huachucana was found at a few localities are con- 
densed from data selected by Mr. Rehn from field notes kept by 
himself and Mr. Hebard: NEw Mexico: At Hachita Grande Peak 
a few specimens found on slopes covered with pinyon and having 
many precipices, up to 7,800 feet on highest peak. In canyon a 


Hermosillo 
s 


Los Mochis 
e 


MEXICO 


Mazatlan 





Ficure 61.—Distribution of @ Barytettix crassus Scudder, @ B. poecilus (Hebard), 
and A Conalcaea miguelitana Scudder. All localities represented by material ex- 
amined. 


| 
| 
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few found near small bushes and in fine grass, not below 5,500 
feet ; the canyon very extensive, with pebbles, boulders, oaks about 
2 feet tall, and much Nolina, Agave, Dasylirion, Acacia, and 
Opuntia. ARIZONA: In Mule Mountains found under and in 
grasses in forest of high scrub oaks at 6,038 to 7,350 feet; a few 
individuals on Mount Ballard in heavy wildflowers and grasses 
up to 6,300 feet. In Upper Madera Canyon, Santa Rita Mountains, 
found on the ground in dead leaves and among scant herbage 
under low oaks on canyon floor at 4,900 feet, also up to 5,700 
feet; under oaks on slopes of mountain saddles, very few above 
6,000 feet, highest at 7,500 feet. In Sycamore Canyon, Patagonia 
Mountains (at top of pass on only road crossing mountains), 
found scattered through glades among oaks; very scarce in dead 
leaves under oaks on way to summit of side peak, one male on 
bare ground of small opening at top (6,900 feet). In Sycamore 
Canyon, Baboquivari Mountains (in east face of range, almost 
due east of Baboquivari Peak), found near groves of mesquite 
and open stony benches with clumps of short grass. 

Collecting dates of adults examined range from July 6 (Palmer- 
lee, Ariz.) to October 9 (Baboquivari Mountains). 


CONALCAEA HUACHUCANA COYOTERAE Hebard (new status) 
FiGuRES 58, 7; 59, d, e; 60, b-d; 62; 63, b, f 

Conalcaea coyoterae!® HEBARD, Trans. Amer. Ent. Soc., vol. 48, p. 55, pl. 3, 
figs. 1-3, 1922; Trans. Amer. Ent. Soc., vol. 61, p. 300, 1935.—FRISON, 
Bull. Illinois, Nat. Hist. Surv., vol. 16, art. 4, p. 142, 1927.—BALL, TINK- 
HAM, FLOCK, and VORHIES, Arizona Agr. Exp. Stat. Techn. Bull. 93, p. 329, 
1942. 

Conalcaea neomexicana SCUDDER, BRUNER, Biologia Centrali-Americana, 
Orthoptera, vol. 2, p. 305, 1908 (misidentification in part). 

The most important feature distinguishing this subspecies is 
the shape of the male cercus, which in typical specimens is entirely 
diagnostic (fig. 60, b-d). When the aedeagus is examined in lateral 
view the dorsal valve is seen to be abruptly swollen anteriorly, not 
moderately and broadly produced as in C. huachucana huachucana 
(fig. 59, d). Particularly in dry preparations, the aedeagus varies 
sufficiently in different individuals to render untrustworthy as 
subspecific characters the features appearing in a posterior view. 
The majority of specimens of coyoterae from Prescott, Ariz., lack a 
longitudinal black bar on the dorsal half of the external pagina of 
the hind femur, such as occurs in h. huachucana (fig. 58, 1). Hebard 
(1922) noted this, but reported the bar as well developed in a male 
from Bill Williams Mountain, Ariz., and he concluded that no color 


Spelled coyotero by Hebard (1935) and Ball et al (1942). The original spelling was correct, 
in addition to having priority. 
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feature could be depended upon to separate all specimens of the two 
forms. Specimens collected at Prescott since the original descrip- 
tion was published show that in some individuals the dark bar is 
complete, in others partially or entirely lacking. The bar occurs in 
all specimens of h. huachucana that I have seen. The general 
coloration of coyoterae is variable and encompasses the same range 
of shades as the typical subspecies. 

Ball et al. (1942) indicate that coyoterae is smaller than h. 
huachucana, but the series I have examined suggests that com- 
parable extremes and variation in size occur in each subspecies. 
The pronotal length of coyoterae males from Prescott varies from 
4.3 to 5.1 mm., and that of h. huachucana varies from 4.2 to 5.2 mm. 
(extremes from Santa Rita Mountains, Ariz., and Hachita Grande 
Peak, N. Mex., respectively). Females studied are also comparable, 
those of coyoterae examined ranging in pronotal length from 4.3 
to 5.5 mm. (both from Prescott), and Hebard (1922) recorded 
female paratypes of which the pronotum measured 6.3 mm, 

Type.—A male originally designated, in Academy of Natural 
Sciences of Philadelphia. 

Type locality.—Prescott, Ariz., 5,400 feet elevation. 


SAN JUAN 





FicurE 62.—Distribution of Conalcaea huachucana huachucana Rehn, C. huachucana 
coyoterae Hebard, and C. cantralli, new species: & C. h. huachucana, material ex- 
amined; [J C. 4. huachucana, \ocalities noted in literature from which I have not 
seen material; @ C. 4. coyoterae, material examined; O C. h. coyoterae, localities 
noted in literature from which I have not seen material; @® C. huachucana, inter- 
mediates, material examined; A C. cantralli, material examined. 
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PLATE 10 





1, Barytettix poecilus (Hebard): Male paratype from Venvidio, Sinaloa, 
Mexico. 


2. Conalcaea miguelitana Scudder: Male from 18 miles west of San Luis 
Potosi, San Luis Potosi, Mexico. 


3. Conalcaea cantralli, new species: Male holotype. 
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1, Barytettix humphreysii (Thomas): Female from foothills of the Hua- 
chuca Mountains, Ariz. 

2, Barytettix cochisei, new species: Male paratype from Douglas, Ariz. 

3, Conalcaea huachucana huachucana Rehn: Male from Reef, Ariz. 
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I have examined a male from Bill Williams Mountain (near 
Williams), Coconino County, Ariz., in addition to many specimens 
from Prescott. The intergrades include five males and four females 
from Hot Air Canyon, Greenlee County, Ariz., taken from a wild 
turkey by L. L. Hargrave, October 25, 1939. Hebard’s original 
series, which I have seen, also included specimens from Senator, 
Yavapai County, Ariz., and two localities in the environs of Pres- 
cott: Mount Union and Granite Peak. Hebard (1935) says that 
Phoenix, Ariz., material recorded by Bruner (1908) as C. neomexi- 
cana is in reality coyoterae. 

Other localities given by Ball et. al. (1942) are the Pinal and 
Hualapai Mountains. I suspect that the Pinal Mountain material 
may show intergrading characters comparable to those of the Hot 
Air Canyon series. 

Adults of typical coyoterae collected from July 13 to September 
14 have been seen. Ball et al. note adults as late as October 3 and 
say that overwintering occurs in the egg stage. A series taken at 
Prescott, July 29, 1933, by Dr. Beamer shows that adults were 
numerous but that some nymphs could still be found. 

This subspecies is an inhabitant of the chaparral and oak zone 
of the Upper Sonoran Zone, the entire original series having been 
taken at an elevation of from 5,400 to 6,500 feet. Hebard (1922) 
says it is probably strictly geophilous, and Ball et al. say it feeds 
on low plants such as Eriogonum and Lactuca. 


Genus BARYTETTIX#! Scudder 


Barytettix ScupDDER, Proc. Amer. Acad. Arts and Sci., vol. 32, pp. 197, 204, 
1897 (January); Proc. U. S. Nat. Mus., vol. 20, pp. 10, 27-29, 1897 (De- 
cember).—BRUNER, Biologia Centrali-Americana, Orthoptera, vol. 2, pp. 
218, 305, pl. 4, figs. 8, 8a, 8b, 9, 1907-1909.— KiIrBy, Synonymic catalogue 
of Orthoptera, vol. 3, pp. 494, 585, 1910.—-HEBARD, Proc. Acad. Nat. Sci. 
Philadelphia, vol. 69, pp. 263-264, 1917; Trans. Amer. Ent. Soc., vol. 61, 
pp. 300, 303, 1935. 

Genotype.—Barytettix crassus Scudder, 1897, by designation 
of Scudder (1897, December). : 

The genus Barytettizx has characters noted for the complex and 
for separating it from Conalcaea. In 1917 Hebard placed Bary- 
tettix as a synonym of Conalcaea, but the aedeagus had not then 
been investigated. It shows that two cohesive groups of species 
are actually represented, supporting the separation suggested by 
general habitus and color. It is true, however, that the character 
used by Scudder (shape of mesosternal interspace) to separate 
the two genera is not dependable. Furthermore, Scudder placed 
his Conalcaea neomexicana, the type of which I have seen, in the 


4 Not to be confused with Barytettix Giinther, 1939, the preoccupied name of a genus of grouse 
locusts for which Rehn (Ent. News, vol. 59, p. 155, 1948) has proposed a substitute. 
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wrong genus. It is actually a synonym of B. humphreysii (Thom- 
as), and Hebard (1935) has explained that Scudder was confused 
additionally by mistakenly assuming B. humphreysii to be the spe- 
cies now known as Melanoplus aridus (Scudder). 

A second species that Scudder placed in Barytettiz has since 
been transferred by Hebard (Trans. Amer. Ent. Soc., vol. 51, p. 
288, 1925) to still another of Scudder’s genera, where it is known 
as Sinaloa peninsulae (Scudder). The four species of Barytettix 
now recognized may be separated as follows: 


KEY TO SPECIES OF BARYTETTIX 


1. Basal lobe of aedeagus enlarged, extending far up on ventral valves (fig. 


64, a—d) (New Mexico, Arizona, Sonora) ee 2 
Basal lobe of aedeagus small, extending but little up ventral valves (fig. 
64, e-h) (Baja California, Sinaloa, Nayarit)... 3 


i) 


Male with apices of ventral valves of aedeagus erect and close together in 
posterior view (fig. 64, 6); reddish color of hind tibiae, knees of hind 
femora, and of external male terminalia often conspicuously developed. 

cochisei, new species 

Male with apices of ventral valves of aedeagus broadly curved and widely 
separated in posterior view (fig. 64, d); reddish color inconspicuous on 
external male terminalia, present or absent on hind tibiae and knees. 

humphreysii (Thomas) 

Cercus of male almost rectangular, apex scarcely prolonged (fig. 64, l); 
dorsal valves of aedeagus widely separated apically (fig. 64, hk) (Sinaloa, 
IN AY aTit) 22 Ce ee eh a EE ea poecilus (Hebard) 

Cercus of male with apex considerably prolonged (fig. 64, k) ; dorsal valves 
of aedeagus contiguous (fig. 64, f) (Baja California) _crassus Scudder 


oo 
: 


BARYTETTIX COCHISEI,” new species 
FIGuREs 58, b, d, f; 64, a, b, 1, m; 65; PLATE 11, FIGURE 2 
Conaleaea humphreysii poecila Hebard, BALL, TINKHAM, FLOCK, and VORHIES, 
Arizona Agr. Exp. Stat. Techn. Bull. 93, pp. 8329-330, 1942 (misidentifica- 
tion, in part).—TINKHAM, Amer. Midl. Nat., vol. 38, pp. 145-146, 1947 
(misidentification, in part). 

Male. (holotype) .—Size medium for genus; general form as in 
plate 11, figure 2. Pronotum subcylindrical, prozona of uniform 
width, metazona flaring, posterior margin broadly emarginate; 
tegmen extending to base of tergum 1, shape as in figure 58, d; 
cercus decidedly concave mesally, outline of exterior surface es- 
sentially as in figure 64, 7, less concave on ventral margin; sub- 
genital plate bluntly conical; supra-anal plate broadly triangular, 
furcula represented by broadly rounded lobes, lateral prominences 
tiny but sharp; dorsal valves of aedeagus much shorter than 
ventral valves, both tapering and apically acute, the latter with 
"33 Cochise was a chief of Chiricahua Apache Indians, who died in 1874 after leading attacks 


against white men for 10 years, 1861-1871. His name was given to the most southeasterly county 
of Arizona, which is an area typical of that occupied by this species. 
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Figure 63.—Structural details of Conalcaea and Barytettix: a, Conalcaea cantralli, 
new species, holotype, dorsoposterior view of epiphallus; b, C. huachucana coyo- 
terae Hebard, paratype, Prescott, Ariz., dorsoposterior view of epiphallus; c, C. 
miguelitana Scudder, lectoparatype, dorsoposterior view of epiphallus; d, C. can- 
tralli, holotype, dorsal view of pronotum, lateral lobes shown in perspective; 
e, B. humphreysii (Thomas), Santa Catalina Mountains, Ariz., dorsoposterior view 
of epiphallus; f, C. huachucana coyoterae, female paratype, Prescott, Ariz., dorsal 
view of vertex and eyes; g, C. cantralli, allotype, dorsal view of vertex and eyes; 
h, C. cantralli, holotype, supra-anal plate; i, C. miguelitana, male lectoparatype, 
supra-anal plate. (A, ancora; L, lophus.) 
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apices close together; epiphallus essentially as illustrated for 
humphreysi (fig. 68, e). 

Coloration: General coloration olivaceous-green, marked with 
yellow and vermilion, shading to pale brown on apical third of 
abdomen. Head gray, paler on mouth parts, a narrow postocular 
yellow stripe ventrally edged with black on each side of vertex; , 
eyes pale brown; basal two antennal segments greenish ash; basal | 
half of flagellum vermilion, gradually darkening to brown at apex; ; 
disk of prozona of pronotum brownish green, bordered by slightly 7 
inbowed shiny yellow longitudinal stripes in the position of lat- - 
eral carinae; lateral lobes of prozona shining black above, grad- - 
ing to brownish green at ventral margins, marked with bright! 
yellow as in plate 11, figure 2, plus a poorly developed additional | 
horizontal yellow bar through the posterior black area; metazona | 
olivaceous-green, posteriorly margined with pale green; tegmen } 
with blackish ground color, the veins pale yellow and duller near 4 
costal margin in basal half; front and middle legs olivaceous, 
paler beneath and on tarsi; hind femur yellow, pinkish on genicu- - 
lar lobe, brown above and on dorsal half of pagina, dorsal carinae ; 
blackish brown, ventral margin of pagina dark green; hind tibiae | 
vermilion, tarsi pale pink, apical half of claws, spurs, and spines | 
black; abdomen varying from brownish green at base to pale’ 
brown in apical third, a narrow pale brown mediolongitudinal | 
stripe inconspicuous; supra-anal plate, cerci, and subgenital plate » 
tinged with pinkish. ) 

Measurements (length in millimeters): Body, 25.5; pronotum, | 
5; front femur, 4; hind femur, 12.5; tezgmen, 4.3. Greatest width | 
of pronotum (posterior, including lateral lobes in perspective from | 
above), 4.7. 

Female (allotype).—General form more robust than in male»? 
and face less retreating in lateral view, much as in illustrated | 
specimen of humphreysii (pl. 11, fig. 1) but more elongate owing | 
to extension of abdominal segments. Cercus elongate, apically 
very acute (fig. 58, 6b); ovipositor with dorsal valve scarcely 
curved on dorsal margin in apical fourth (fig. 58, f). 

Coloration: As in male, except that head and thorax are more ’ 
brownish than olivaceous-green, and yellow markings are less’ 
bright. 

Measurements (length in millimeters) : Body, 32.5; pronotum, , 
6.7; front femur, 4.6; hind femur, 16.7; tegmen, 5.7. Greatest 
width of pronotum, 6.7. 

There are 12 male paratypes, varying in pronotal length from | 
5.1 to 6 mm. and in body length from 24 to 26 mm. The largest 
males are from Don Luis. No important variation of the cercus | 
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has been noted, the slight differences observed being mainly due 
to warping in drying. The supra-anal plate (fig. 64, m) has the 
height of lateral prominences slightly variable. When the aedea- 
gus is extracted and allowed to dry in situ, the basal lobe is likely 
to curl, so that the resulting lateral view does not agree with the 
wet condition (fig. 64, a). The posterior view demonstrates en- 
tirely diagnostic characters, however, in either wet or dry prepa- 
rations. The four female paratypes vary in pronotal length from 
6.3 to 7 mm. and in body length from 29 to 31 mm. In two of the 
females the cercus is less acute than in the allotype (fig. 58, 6), 
though still sharply triangular. The subapical portion of the 
dorsal valve of the ovipositor is scarcely curved, showing some 
difference from humphreysii in this respect (fig. 58, f, k). I have 
not found the shape of cercus and ovipositor sufficiently helpful 
as separating characters, however, to include them in the key to 
species. 

In general coloration there is a variable intensity of the oliva- 
ceous-green, a few specimens being more brownish, with yellow 
thoracic markings nearly the same shade as the background color. 
About half of the series has the lateral pronotal lobe as in plate 11, 
figure 2, the other having an additional yellow mark as in the 
holotype. In some it is indistinct, showing the feature to be vari- 
able. The lower half of the pagina on the exterior face of the 
hind femur is dull straw color, rather than a distinct yellow, in 
all the female partypes, and in two of the males that area is green- 
ish yellow and blends gradually with dark greenish brown on the 
dorsal half of the pagina. Nine of the males are decidedly reddish 
on the genital segments; the other three are inconspicuously 
tinged with pink. The ovipositor valves of the females vary from 
pale brown to pinkish yellow; the female supra-anal plate is brown. 

Type —uU.S.N.M. No. 59155. 

Paratypes.—In Museum of Zoology, University of Michigan, 
Ann Arbor, Mich.; Academy of Natural Sciences of Philadelphia; 
Museum of Comparative Zoology, Cambridge; University of Kan- 
sas, Lawrence; California Academy of Sciences, San Francisco; 
coliection of W. W. Jones, Douglas, Ariz. 

Type locality —Douglas, Cochise County, Ariz. 

The male type, allotype, and two male paratypes were taken at 
the type locality by W. W. Jones, September 10, 1944. Other para- 
types taken at Douglas by Mr. Jones include one male and two 
females, October 22, 1944; one female, October 23, 1932; one fe- 
male, August 20, 1933; one male, September 20, 1924; one male, 
October 10, 1943; one male (no date). Two paratypic males are 
from Don Luis, Cochise County Ariz., September 24, 1922 (Rehn 
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and Hebard) ; one is from Madera Canyon, Santa Rita Mountains, — 
Ariz., September 10, 1931 (E. R. Tinkham) ; and three are from | 
2 miles southwest of Chiracahua, San Bernardino Valley, Cochise | 
County, Ariz., 4,650 feet elevation, August 27, 1937 (Rehn, Pate, | 
and Rehn). One female taken at Douglas, Ariz., August 25, 1944, _ 
by K. R. Hobbs, is not considered paratypic because lack of asso- | 
ciation with males and uncertainty over its characters make its 
identity somewhat doubtful. 

Certain of the Arizonan and Sonoran specimens referred to 
Conalcaea humphreysii poecila by Ball et al. (1942) and Tink- - 
ham (1947) probably represent cochisei, and possibly those from ) 
Copete Mine, Sonora, also referred to humphreystt by Hebard | 
(Trans. Amer. Ent. Soc., vol. 51, p. 291, 1925). The reader is re- - 
ferred to my comments on this subject under Barytettix hum-- 
phreysii and B. poecilus. 

Douglas, the type locality, is just north of the Mexican boundary 
in a small area of the southern desert characterized by the creo- - 
sotebush and the saltbush. Don Luis is located at the south base » 
of the Mule Mountains, about 3 miles southwest of the town of | 
Bisbee. The Don Luis specimens were taken on “low easy slopes, , 
open with short grass and a scattering of other desertland vegeta- 
tion, such as ocotillo (Fouquieria), creosotebush, etc.” 





~~ 


— 
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BARYTETTIX HUMPHREYSII (Thomas) 
FIGURES 58, a, c, k; 68, e; 64, c, d, 7; 65; PLATE 11, FIGURE 1 


Pezotettix humphreysii THOMAS, Report of geographical and geological ex- 
plorations west of the one-hundredth meridian, vol. 5, pp. 890-892, pl. 45, | 
figs. 1, 2, 1875.—CAUDELL, Ent. News, vol. 22, p. 165, 1911. 

Conalcaea neomexicana SCUDDER, Proc. U. S. Nat. Mus., vol. 20, pp. 24, 26, 
pl. 2, fig. 9, 1897; Catalogue of the Orthoptera of the United States and | 
Canada, Proc. Davenport Acad. Nat. Sci., vol. 8, p. 48, 1899.—BRUNER, | 
Biologia Centrali-Americana, Orthoptera, vol. 2, p. 305, 1908.—SCUDDER | 
and COCKERELL, Proc. Davenport Acad. Nat. Sci., vol. 9, p. 40, 1902.— 
CAUDELL, Proc. U. S. Nat. Mus., vol. 28, p. 476, 1905.—REHN, Proc. Acad. 
Nat. Sci. Philadelphia, vol. 59, p. 47, 1907.—KirBy, Synonymic catalogue | 
of Orthoptera, vol. 3, p. 493, 1910.—REHN and HEBARD, Proc. Acad. Nat. 
Sci. Philadelphia, vol. 64, p. 74, 1912.—HeEBARD, Proc. Acad. Nat. Sci. 
Philadelphia, vol. 69, pp. 264, 275, 1917. 

Barytettix borealis CAUDELL, Proc. Ent. Soc. Washington, vol. 9, pp. 69-70, 
1908.—Kirsy, Synonymic catalogue of Orthoptera, vol. 3, 585, 1910.— 
CAUDELL and HEBARD, Proc. Acad. Nat. Sci. Philadelphia, vol. 64, p. 162, 
1912. 

Barytettix neomexicana SCUDDER, PIERCE, and MORRILL, Proc. Ent. Soc. Wash- 
ington, vol. 16, p. 22, 1914. 

Conaleaea humphreysii Thomas, KirBy, Synonymic catalogue of Orthoptera, 
vol. 3, p. 493, 1910.—HEBARD, Trans. Amer. Ent. Soc., vol. 51, pp. 290-291, 
1925; Trans. Amer. Ent. Soc., vol. 61, p. 300, 1935.—BALL, TINKHAM, 
FLocK, and VORHIES, Arizona Agr. Exp. Stat. Techn. Bull. 93, pp. 329- 
330, 1942.—TINKHAM, Amer. Mid]. Nat., vol. 38, pp. 145-146, 1947. 
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Conalcaea humphreysii poecila Hebard, BALL, TINKHAM, FLOCK, and VORHIES, 
Arizona Agr. Exp. Stat. Techn. Bull. 93, pp. 8329-330, 1942 (in part). 

Male.—Essentially like cochisei except in key characters noted; 
averaging more robust. Cercus (fig. 64, 7) with ventroapical angle 
averaging more acute than in cochisei but not sufficiently different 
to serve as a separating character; furcula, supra-anal plate and 
subgenital plate about as in cochisei; ventral valves of aedeagus 
with apices widely separated and incurved (fig. 64, d). 

Coloration: Pattern as in cochisei, but general tone brownish 
rather than greenish olivaceous; hind tibia usually yellowish buff 
but occasionally bright red; abdomen usually pale brown, averag- 
ing lighter than in cochise and with scarcely any pinkish tinge 
on external genitalia. 

Measurements (length in millimeters) of representative speci- 
men: Body, 27; pronotum, 6.1; front femur, 4.8; hind femur, 14.5; 
tegmen, 4.2. 

Female.—General form as in plate 11, figure 1, not separable 
with certainty from cochisei except by association with male; 
tegmen variable, usually narrower at base than in figure 58, a: 
dorsal valve of ovipositor decidedly upturned at apex ee 58, k); 
cercus blunt to moderately acute. 

Coloration: As in male. 

Measurements (length in millimeters) of representative speci- 
men: Body, 31; pronotum, 6.6; front femur, 4.7; hind femur, 16.5; 
tegmen, 5.7. 

Males examined vary in pronotal length from 4.8 mm. (Santa 
Rita Mountains) to 7:5 mm. (Baboquivari Mountains), and from 
21.5 to 32 mm. in body length. Females vary in pronotal length 
from 5.7 mm. (Huachuca Mountains) to 8.3 mm. (Ajo Moun- 
tains), and from 19.5 to 36 mm. in body length. 

The only dependable character I have found for separating 
humphreysii from cochisei is the aedeagus, although freshly col- 
lected or well-preserved specimens of cochisei are usually more 
greenish olivaceous than humphreysii, and there is more red on 
the hind legs and external genitalia. Ball et al. (1942) and Tink- 
ham (1947) probably did not study the aedeagus, and certain 
specimens with considerable red were referred to poecila, as dem- 
onstrated by material of humphreysii here recorded from the Ajo 
Mountains, which was sent to me by Dr. Tinkham as representa- 
tive of humphreysii poecila. It is now known that those authors 
were quite correct in realizing that a form related to typical hum- 
phreysii occurs in southern Arizona and Sonora, and without 
studying the aedeagus it was natural to assume that the additional 
form might be a subspecies of humphreysii. My examination of 
the type of poecila shows that the identification was incorrect, 
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Figure 64.—Structural details of male specimens of Barytettix: a, B. cochisci, new 
species, holotype, lateral view of aedeagus; b, B. cochisei, dorsoposterior view of 
aedeagus; c, B. humphreysii (Thomas), Santa Catalina Mountains, Ariz., lateral 
view of aedegus; d, B. humphreysii, Santa Catalina Mountains, Ariz., dorsopos- 
terior view of aedeagus; e, B. crassus Scudder, topotype, lateral view of aedeagus; 
f, B. crassus, dorsoposterior view of aedeagus; g, B. poecilus (Hebard), paratype, 
Villa Union, Sinaloa, Mexico, lateral view of aedeagus; 4, B. poecilus, paratype, 
Villa Union, Sinaloa, Mexico, dorsoposterior view of aedeagus; 1, B. cochisei, para- 
type, Douglas, Ariz., cercus; j, B. humphreysii, Santa Catalina Mountains, Ariz., 
cercus; k, B. crassus, topotype, cercus; /, B. poecilus, paratype, Villa Union, Mex., 
cercus; m, B. cochisei, paratype, Don Luis, Ariz., supra-anal plate. (B-l, basal 
lobe of aedeagus; D-v, dorsal valve; V-v, ventral valve.) 
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however, and aedeagal characters give no indication of subspecific 
intergradation. 

Type.—Apparently not in existence. 

Type locality —Southern Arizona. 

In the absence of a type, it is impossible to determine whether 
the name humphreysii applies to the species here so called or to 
the one described as cochisei. The former has been collected much 
oftener, is more widely distributed, and in a sense the usage 
of earlier workers has been that of earlier revisers. Thomas’ origi- 
nal illustrations clearly show that humphreysii belongs to Bary- 
tettix rather than to Conalcaea, and I am adopting the view that 
the more common species was the one first discovered. 

The synonymy of Conalcaea neomexicana Scudder and Barytet- 
tix borealis Caudell, indicated by Hebard (1935), is fully borne 
out by my examination of the types. The type of neomezxicana, 
now in the Academy of Natural Sciences of Philadelphia, is a 
unique male from Silver City, Grant County, N. Mex. Caudell 
(1908) described borealis from two males taken at the base of the 
Santa Catalina Mountains, Ariz., and one female without data. 
A male lectotype, U.S.N.M. No. 1041, was selected by Caudell and 
Hebard (1912). 





Ficure 65.—Distribution of Barytettix humphreysii (Thomas) and B. cochisei, new 
species: B B. humphreysii, material examined; [1] B. humphreysii, localities noted 
in literature from which I have not seen material; A B. cochisei, material ex- 
amined. 
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Specimens of humphreysi from the following localities have | 
been examined. NEW MExIco: Silver City, Grant County. ARL | 
ZONA: Verde Valley, directly north of Clarksdale; Clarksdale; 
Globe; Phoenix; Sabino Basin, Santa Catalina Mountains; Pima 
Canyon, Santa Catalina Mountains; Santa Catalina Mountains | 
(2 lots, no detailed locality) ; Douglas; Madera Canyon, Santa 
Rita Mountains; Stone Cabin Canyon, Santa Rita Mountains; 
2 miles north of Oro Blanco, Tumacacori foothills, Santa Cruz : 
County; Atascosa Mountain, Pajaritos Mountains, Santa Cruz 
County; Nogales; Coyote Mountains, at north end of Baboquivari 
range; Sycamore Canyon, Baboquivari Mountains, almost due east | 
of Baboquivari Peak; Schaeffer Canyon, Baboquivari Mountains, | 
at north base of Mount Mildred on east face of Baboquivari range; ; 
Baboquivari Mountains (no detailed locality) ; Fortification Rock, , 
Baboquivari Valley, east-southeast of San Miguel; Fresnal; Alamo )) 
Canyon, Ajo Mountains, about 30 to 40 miles southeast of Ajo. _ 

Hebard (1925) reported one male and nine females of hum- - 
phreysti from the Copete mine, 30 miles east of Carbo, Sonora. | 
He commented on the fact that the majority of that series differed | 
from Arizona material in having redder hind tibiae. Without | 
examining the male, it cannot be known whether humphreysii or | 
cochisei was represented. Other localities mentioned in literature, | 1 
from which I have not seen material, are the northern area of | 
Sonora cited by Tinkham (1947) and the Galiuro Mountains and } 
Chiricahua Mountains of Arizona (Ball et al., 1942). Hebard | 
(1917) noted that Kirby (1910) incorrectly recorded neomezxicana | 
from Mexico, there then being no authentic record from that coun- | 
try of humphreysii or its synonyms. 

Barytettix humphreysii is found from the northern part of the - 
Lower Sonoran Zone through the Upper Sonoran. Tinkham?) 
(1947) considers it “one of the characteristic and dominant spe- - 
cies’ of what he calls “the Sonoran Live Oak Zone of the Upper | 
Sonoran.” In several instances, as in Schaeffer Canyon and in } 
the Coyote Mountains, Mr. Rehn’s notes record finding hum- | 
phreysti lower on the desert foothills than the zones occupied by 
oaks, but in other places (Sabino Basin; Atascosa Mountain) it! 
occurred in both strong and scattered stands of oaks. Sahuaro) 
(Carnegiea gigantea Britton and Rose), paloverde (Cercidium) 
or Parkinsonia), cholla (Opuntia) and sotol (Dasylirion) were’ 
dominant plants often characteristic of the habitats. In the Coyote | 
Mountains, humphreysit was found in “pockets” of such plants. 
between great boulders on very steep, rugged south slopes of a: 
canyon. Again, groves of oaks and acacia, interspersed with) 
clumps of fine grasses, were typical surroundings. In Sycamore 
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anyon of the Baboquivari Mountains, it occurred on grassy 
benches along the sides of a canyon. In both the Santa Rita and 
the Santa Catalina Mountains, humphreysii has been found on 
desert cotton (Gossypium thurberi Todaro), but it is not pre- 
cisely known to be a host plant." 

| Adults examined were collected as early as the month of April 
and as late as November 15 (both extremes in the Baboquivari 
Mountains of Arizona), though most collections have been made 
from July to late October.'* 

Altitudes at which humphreyswi occurs have been recorded above 
6, 000 feet, but most records are from 3,000 to 5,000 feet, and it 
appears that this is typically a species of lower altitudes than 
those preferred by Conalcaea huachucana. 





BARYTETTIX POECILUS (Hebard), new combination 
Ficures 61; 64, g, h, 1; PLATE 10, FIGURE 1 
Conalcaea poecila HEBARD, Trans. Amer. Ent. Soc., vol. 51, pp. 267, 290-292, 
pl. 7, fig. 7, pl. 8, fig. 4, 1925. 
Conaleaea humphreysii poecila Hebard, BALL, TINKHAM, FLOCK, and VORHIES, 
| Arizona Agr. Exp. Stat. Techn. Bull. 93, pp. 329-330, 1942 (in part) .— 
TINKHAM, Amer. Midl. Nat., vol. 38, pp. 145-146, 1947 (in part). 
Male.—General form as in plate 10, figure 1; cercus scarcely 
‘curved mesally when seen from above, the apex broadly rounded, 
ventral margin weakly curved, the ventroapical angle little pro- 
duced (fig. 64, 1) ; furcula about as in cochisei (fig. 64, m), the 
lobes a little smaller and more abruptly demarked laterally ; supra- 
anal plate shaped about as in Conalcaea miguelitana (fig. 63, 2), 
the dorsolateral prominences varying from minute, as in the figure 
of cochisei, to about twice the size of those illustrated in C. migu- 
elitana; epiphallus much as in humphreysii (fig. 63, e), the apical 
margin of lophi more roundly and evenly curved, the ancorae 
somewhat larger; dorsal valves of aedeagus slender, narrowed 
basally, divergent apically (fig. 64, ). 

Coloration: General color varying from pale yellowish green to 
dark olive-green. Antennae reddish orange, darker in apical 
fourth; eyes russet; black pattern, edged with yellow, on lateral 
lobes of pronotum; hind femur varying from solid green, with 
darkened carinae and knees, to yellowish, with green on carinae 
and dorsal half of pagina, dark area of knees usually brownish 
purple; hind tibia purple, the spines and spurs black apically; 
hind tarsus pale purple to brown; supra-anal plate and cerci often 
reddish brown. 

"38 Pierce and Morrill (Proc. Ent. Soc. Washington, vol. 16, p. 22, 1914). 


44 Hebard (Ent. News, vol. 44, pp. 231-235, 1938) has noted a few winter and early spring Or- 
thoptera in the vicinity of Tucson, Ariz., but does not mention Conalcaea or Barytettie. 
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Measurements (length in millimeters) of representative speci-. 
men: Body, 29; pronotum, 5.9; front femur, 5.5; hind femur, 16; 
tegmen, 5. 

Female.—Very much like humphreysii except in color, which. 
agrees with that of the male. 

Measurements (length in millimeters) of a paratype: Body, 
33; pronotum, 7; front femur, 5.5; hind femur, 19.3; tegmen, 6. 

Pronotal length of males varies from 5.7 (Venvidio) to 6.5 mm. 
(Villa Union), body length from 25.5 (Compostela) to 29.5 mm. 
(Villa Union). Females are recorded by Hebard (1925) as ranging 
from 6.7 (Venvidio) to 8 mm. (Villa Unién) in pronotal length, 
from 28.3 to 37.2 mm. in body length. 

Type.—A male in the Academy of Natural Sciences of Phila- 
delphia, collected August 28, 1918, by J. A. Kusche, and designated 
in the original description. 

Type locality——Venvidio, Sinaloa, Mexico (Venvidio is evi- 
dently near Los Mochis). 

In addition to the type locality, the species is known from only 
two localities, from both of which I have seen material: Villa 
Union (about 15 miles southeast of Mazatlan), Sinaloa, Mexico. 
Vicinity of Compostela (about 25 miles south of Tepic), Nayarit, 
Mexico. 

The male from Compostela is the only specimen that has not 
been recorded previously. 

Records of poecilus from Arizona, and probably all those from 
Sonora by Ball et al. (1942) and Tinkham (1947) are in error, 
these applying to either humphreysii or cochisei. 

Adult collection dates range from July 30 (Compostela) to Sep- 
tember 27 (Villa Unién). No detailed information on habitats is 
available. The coastal region of Sinaloa and Nayarit belongs to 
the Tropical Zone, and the conspicuous native vegetation is largely 
of a scrub nature, chiefly mesquite, yucca, agave, cactus, and other 
plants. 

BARYTETTIX CRASSUS Scudder ¥ 
FIGURES 61; 64, e, f, k 
Barytettix crassus SCUDDER, Proc. U. S. Nat. Mus., vol. 20, pp. 27-28, pl. 2, 
fig. 10, 1897; Index North American Orthoptera, p. 37, 1901.—BruNER, 
Biologia Centrali-Americana, orthoptera, vol. 2, p. 305, pl. 4, figs. 8, 8a, 
8b, 9, 1908-1909.—KirBy, Synonymic catalogue of Orthoptera, vol. 3, p. 
494, 1910.—REHN and HEzarD, Proc. Acad. Nat. Sci. Philadelphia, vol. 64, 
p. 74, 1912. 
Conalcaea crassa (Scudder) HEBARD, Proc. Acad. Nat. Sci. Philadelphia, vol. 
69, pp. 264, 274, 1917; Trans. Amer. Ent. Soc., vol. 51, p. 290, 1925. 


Melanoplus nitidus ScuppER, Proc. U. S. Nat. Mus., vol. 20, pp. 207-208, 1897 
(in part). 
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Male.—General form as in humphreysiu; hind femur clearly 
more robust than in poecilus and slightly more so than in hum- 
phreysti; cercus (fig. 64, k) broadly produced ventroapically, 
moderately concave mesally; furcula and supra-anal plate about 
as in figure 64, m, of cochisei; epiphallus as in poecilus; dorsal 
valves of aedeagus broad, narrowing but little at base, contiguous 
apically (fig. 64, f). 

Coloration: All the material examined was originally preserved 
in alcohol, so that discoloration has occurred. The pattern is the 
same as that of related species, except that the postocular black 
bar is unbroken on the prozona of the lateral lobes of the prono- 
tum, and there is a trace of the bar on the metazona. A diffusion 
of dark pigment may have occurred while immersed in fluid, and 
these distinctions may not be typical of fresh specimens. 

Measurements (length in millimeters) of a topotype: Body, 
26.5; pronotum, 6.3; front femur, 5.7; hind femur, 16.8. 

Female.—As in male except for genital features and greater 
robustness. 

Measurements (length in millimeters) of a topotype: Body, 30; 
pronotum, 7:5; front femur, 5.5; hind femur, 19.5; tegmen, 5.8. 
Body length of females examined varies from 30 to 40 mm., pro- 
notal length from 7.5 to 8.5. 

Type.—A unique male noted by Scudder (1897) ; also by Rehn 
and Hebard (1912). In Academy of Natural Sciences of Phila- 
delphia. 

Type locality.—San José del Cabo, Baja California. 

In addition to the type, I have examined two males and two 
females labeled as topotypes and marked “taken with type.” Like 
the type, they bear the locality label ‘‘SSan José del Cabo, Baja Cali- 
fornia. G. Eisen Coll.” The type also bears a “drawn” label, show- 
ing that it was illustrated by Scudder. One additional male, three 
females, and three nymphs bear identical locality labels but are 
not marked as topotypes. The topotype labels were probably af- 
fixed in recent years by Mr. Hebard, and probably the whole series 
is equally deserving of topotypic designation. Although no col- 
lecting date is carried by these specimens, it is known that Gus- 
tavus A. Hisen collected in Baja California during the years 
1892-94. 

Also preserved in the Academy of Natural Sciences of Phila- 
delphia is the female allotype of Melanoplus nitidus Scudder, col- 
lected by John Xantus at Cape St. Lucas, Baja California. That 
species has been referred to Sinaloa by Hebard (1917), but he 
found that the type and allotype were not congeneric, even as 
Scudder himself had suspected. The entire available series of 
crassus was originally preserved in alcohol. 
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It is possible that crassus is rather localized, and perhaps seldom 
abundant as well, because a collection of Orthoptera from Baja 
California made in 1938 by E. S. Ross, of the California Academy 
of Sciences, does not contain it. Neither is it mentioned by He- | 
bard (Proc. California Acad. Sci., ser. 4, vol. 12, pp. 319-340, | 
1923; Trans. Amer. Ent. Soc., vol. 57, pp. 118-127, 1931) in re-| 
porting two other collections from Baja California. 

The southern tip of Baja California is characterized by scrub. 
vegetation and belongs to the Tropical Zone. Readers are referred 
to Nelson (Mem. Nat. Acad. Sci., vol. 16, 194 pp., 35 pls., 1921) 
for a detailed scientific report on the biological characteristics 
of Baja California. A popular account is by Gardner (Holiday, 
vol. 3, No. 4, p. 62 and various subsequent pages, 1948). 
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FLEAS FROM THE UPPER SONORAN ZONE NEAR 
ALBUQUERQUE, N. MEX. 


By LELIA ANN WILLIAMS and C. CLAYTON HOFF 


DURING 1948 and 1949 a study was made of the fleas of some 
common rodents and rodent nests taken in the vicinity of Albu- 
querque, N. Mex. The more than 140 rodents examined included 
the large spotted ground squirrel [Citellus spilosoma major (Mer- 
riam)]|, kangaroo rats (Dipodomys spp.), grasshopper mice 
[Onychomys leucogaster (Wied)], and deer mice (Peromyscus 
maniculatus (Wagner) ], obtained from the mixed grassland asso- 
ciation found in the lower portion of the Upper Sonoran Zone, 
and the hoary woodrat (Neotoma micropus canescens Allen) and 
Say’s rock squirrel [Citellus variegatus grammurus (Say) ], found 
chiefly in the pinyon-juniper association or the upper portion of 
the Upper Sonoran Zone. As reported previously (Hoff and Wil- 
liams, 1949), the nests examined were of the kangaroo rat (Dipod- 
omys spectabilis Merriam) and the hoary woodrat mentioned 
above. The junior author is continuing the study to include the 
fleas of rodents found in biotic associations at higher elevations in 
the mountains near Albuquerque, N. Mex. 

The junior author was largely responsible for the collection of 
rodents and nests,' although Ferd Sumrell and Dewitt Ivey aided 
in this work. The junior author also assumed responsibility for 
the final preparation of the drawings and the manuscript for pub- 
lication, as well as for general supervision of the study. The senior 


‘ The incidental field work was aided financially by a faculty research grant to the junior author 
from the University of New Mexico. 


305 


306 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


author prepared the fleas for study, made the identifications, wrote 
the descriptions of new species, and prepared drafts of the figures. 
The writers are deeply appreciative of the aid given by Maj. Robert 
Traub, of the Army Medical Center, Washington, D. C., and more 
especially of the help given by Dr. Frank M. Prince, of the Plague 
Suppressive Measures Laboratory, San Francisco, Calif. With 
exception of Meringis dipodomys Kohls (1938), Dr. Prince 
checked the identifications of representatives of all species recorded 
in the present paper. The specific determination of M. dipodomys 
was made by Major Traub. 

During the course of this study two new species of fleas were 
discovered. These are described herein. In addition, nine species 
are reported for the first time from the State of New Mexico, and 
numerous other species are reported for the first time from the 
vicinity of Albuquerque. The present paper brings to a total of 
34 the species and subspecies of fleas known from the State. With 
few exceptions the classification and nomenclature used here fol- 
low so closely the work of Hubbard (1947) that synonymies have 
been for the most part omitted. The species in the body of the 
present paper are systematically arranged in the order given by 
Hubbard. 

The specimens upon which this study is based have been dis- 
tributed to interested institutions, including the United States Na- 
tional Museum, the Texas State Department of Public Health, the 
Army Medical Center in Washington, the Plague Suppressive 
Measures Laboratory in San Francisco, and the Microbiological 
Institute of the Rocky Mountain Laboratory of the United States 
Public Health Service, in Hamilton, Mont. The holotypes and allo- 
types of new species have been deposited in the United States 
National Museum. 


Family HECTOPSYLLIDAE Baker, 1904 


ECHIDNOPHAGA GALLINACEA (Westwood, 1875) 


This species was taken from Citellus variegatus grammurus at 
Juan Tabo Recreation Area, 15 miles northeast of Albuquerque, on 
June 26, 1948; from Citellus spilosoma major, taken 2 miles north 
and northwest of the University of New Mexico campus on a 
number of occasions; and from Onychomys leucogaster, taken a 
short distance east of Albuquerque, on September 25, 1948. 


Family PULICIDAE Stephens, 1829 
HOPLOPSYLLUS ANOMALUS (Baker, 1904) 


This species was found on Citellus variegatus grammurus, taken 
at the Juan Tabo Recreation Area, about 15 miles northeast of 
Albuquerque, on June 26, 1948. 


FLEAS FROM ALBUQUERQUE—WILLIAMS AND HOFF 807 


ANOMIOPSYLLUS NOVOMEXICANENSIS, new species 
FIGURE 66, a—d 


Head: Frontal tubercle present, head apically angulate; in the 
male, dorsal margin of head somewhat flattened or depressed be- 
tween the tubercle and cervicum. Genal armature of two slender 
bristles, one at the edge of antennal groove and the other near the 
midventral margin of the gena, with a short and very weak seta 
midway between the two. Postantennal region nude with exception 
of small setae at lower marginal angle. Bristles of the second an- 
tennal segment short in both sexes. The antenna of the male long 
and slender, shorter and stouter in the female. Labial palpi ex- 
tending to about the distal margin of the forecoxae or slightly be- 
yond; maxillary palpi often slightly longer. 

Thorax: As in the genus. 

Legs: Each of coxa II and III with a posterodistal spinelike 
lobe separated from coxa proper by a deep incision. Coxa III with- 
out a row or patch of spinelets on inner surface. Segment 5 of tarsi 
I and II with five pairs of plantar bristles, the proximal pair being 
situated medially between the bristles of the next two pairs or more 
nearly between the bristles of the second pair; fifth segment of 
tarsus III with only four pairs of plantar bristles, all lateral and 
forming two parallel rows. 

Abdomen: Two anterior tergites usually with a few apical 
spinelets, in a few instances only on the first tergite; all tergites 
with a single row of weak setae. One well-developed antepygidial 
bristle on each side. 

Modified segments, male: Sternite IX (fig. 66, a) of male bearing 
two black spiniforms near the tip and slightly proximal a longer 
and clear spiniform. Finger (fig. 66, b) subtriangular, wide at 
base and becoming narrow at tip; position of setae as in the figure; 
with three black spiniforms subevenly spaced near the posterior 
border. Process of clasper lobelike, directed dorsally, the posterior 
border rounded and with three setae. 

Modified segments, female: Sternite VII as shown in figure 66, c. 
Spermatheca (fig. 66, d) has a rounded body and a crooked tail. 
Stylet about three times longer than wide, with one long bristle and 
two very short apical setae. 

Types.—Holotype, allotype, and paratypes, U.S.N.M. No. 59336. 

Type locality.—Six miles east of Albuquerque, at west foothills 
of Sandia Mountains, Bernalillo County, N. Mex. Male holotype, 
female allotype, 332 male paratypes, and 605 female paratypes 
from nests of the hoary woodrat (Neotoma micropus canescens 
Allen) collected on October 10, 1948; from nests of the same 
rodent, 62 male paratypes, and 126 female paratypes on February 
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28, 1948; and 16 male paratypes and 4 female paratypes from 
both a nest and animals collected in December 1947. 
Remarks.—The known species of Anomiopsyllus Baker fall into 
two natural groupings. One of the groups includes forms with two 
spiniforms on the movable finger of the clasper and the second 





FiGuRE 66.—a-d, Anomiopsyllus novomexicanensis, new species: a, Sternite IX of male 
holotype; b, finger and process of clasper, male holotype; c, sternite VII of female 
allotype; d, spermatheca of female allotype. e-g, Megarthroglossus bisetis Jor- 
dan and Rothschild: e, Sternite IX of male, three bristles on posterior margin; 
f, sternite IX of male, five bristles on the posterior margin; g, finger of clasper of 
male. h-j, Meringis nidi, new species: h, Sternite IX of male holotype; i, finger 
and process of clasper, male paratype; j, spermatheca of female allotype. 
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group includes species in which there are three spiniforms on the 
finger. Our form belongs in the second group and appears to be 
closely related to A. hiemalis Eads and Menzies, 1948, from Texas. 
In hiemalis the three spiniforms are subequally spaced along 
nearly the entire posterior border, while in our new species the 
spiniforms are more equally spaced and confined to about the dis- 
tal half of the finger. In addition, in hiemalis there are a few 
bristles in a row between the central and basal spiniforms of the 
finger while in novomewicanensis no bristles occur between these 
two spiniforms. 


Family DOLICHOPSYLLIDAE Baker, 1905 
ORCHOPEAS SEXDENTATUS (Baker, 1904), subspecies undetermined 


Difficulties incident to the determination of subspecies in this 
species and the great variation that is observed in the lot of speci- 
mens at hand preclude subspecies determination at this time. The 
males in this collection usually have four spiniforms equally spaced 
on the posterior border and one above, although rarely there are 
only three equally spaced spiniforms on the posterior border and 
one above. Sternite IX of the male has one black spiniform and 
three bristles. In the female the apical outline of sternite VII is 
variable. Of the two lobes, there is a large amount of variation 
in the upper lobe. In some females the upper lobe may be longer 
than the lower lobe and the upper lobe may be pointed or rounded 
at the tip. The spermatheca is typically that of the species with 
the body barrel-shaped and with a crooked tail. Records of this un- 
determined subspecies include specimens taken from Neotoma 
micropus canescens, captured along the Rio Puerco near thesis. 
Route 66 bridge and about 18 miles west of Albuquerque, on Feb- 
ruary 28, 1948, specimens from the same host, as well as a nest 
taken from the foothills of the Sandia Mountains, 5 miles east of 
Albuquerque, in December 1947, and from other nests taken in 
the same location on October 10, 1948. 


THRASSIS PANSUS (Jordan, 1925) 


Dr. Frank M. Prince, in litt., informs us that in the lot of our 
specimens examined by him the parameres are shaped differently 
from those in specimens from Cochise County, Arizona (type lo- 
cality). However, he considers our specimens to be of this species. 
Thrassis pansus has been taken by us from Onychomys leucogaster, 
captured on the grassland a few miles east of Albuquerque, Sep- 
tember 25, 1948, and has been removed in large numbers from 
Citellus spilosoma major, captured on various dates on the Uni- 
versity of New Mexico golf course and within a few miles north 
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and east of Albuquerque. We also have one specimen from C. s. 
major trapped just west of the Rio Grande near Bernalillo, N. Mex., 
on February 21, 1948. 


THRASSIS CAMPESTRIS Prince, 1944 
Thrassoides campestris (Prince, 1944) HUBBARD, 1947, p. 146. 


This form has been taken from Dipodomys ordti (Woodhouse), 
collected near the U. S. Route 66 bridge over the Rio Puerco and 
about 18 miles west of Albuquerque, on February 28, 1949, and 
from nesting materials and food storage of Dipodomys spectabilis, 
taken just east of Albuquerque, on March 6, 1948. 


DIAMANUS MONTANUS (Baker, 1895) 


This flea was found on Citellus variegatus grammurus, taken at 
the Juan Tabo Recreation Area, about 15 miles northeast of Al- 
buquerque, on June 26, 1948. 


(7?) MALARAEUS SINOMUS (Jordan, 1925) 


Since no males are present in the collection certain separation 
cannot be made between M. sinomus (Jordan, 1925) and M. eremi- 
cus (Baker, 1904). Two females have been taken from Peromyscus 
maniculatus, collected just west of the Rio Grande, near Bernalillo, 
N. Mex., on March 12, 1948. 


MONOPSYLLUS WAGNERI (Baker, 1904), subspecies undetermined 


A subspecific determination based entirely on females is so un- 
certain that none has been attempted. Five females were taken 
from Peromyscus maniculatus, collected just west of the Rio 
Grande, near Bernalillo, N. Mex., on March 12, 1948. 


Family HYSTRICHOPSYLLIDAE Tiraboschi, 1904 


ATYPHLOCERAS ECHIS Jordan and Rothschild, 1915 


Numerous fleas of this species have been taken from an animal 
and a nest of Neotoma micropus canescens, collected near the base 
of the Sandia Mountains, about 5 miles east of Albuquerque, during 
December 1947. 


MEGARTHROGLOSSUS BISETIS Jordan and Rothschild, 1915 
FIGURE 66, e—g 
Hubbard (1947) reduces this species to a subspecies of M. 


divisus (Baker, 1898). A short description is given here of the 
previously undescribed male. 

Head: One row of four bristles on gena, short ones alternating 
with very long ones (these bristles are not always in a straight 
row), also a few small bristles above this row. Postantennal region 
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with a very strong bristle near the posterior angle, a smaller one in 
the occipital region, and a few very small setae, especially along 
the posterior margin of the antennal groove. The antenna of the 
male much longer and relatively more slender than that of the 
female. Labial palpus of five segments, the ultimate one very long, 
slightly curved, apex produced more posteriorly than anteriorly. 
Labial palpi extending beyond tip of trochanter I, often nearly to 
the distal end of femur I. 

Thorax: Pronotal comb usually composed of 16 teeth. 

Legs: As for the genus; mid- and hind-femora with a medial row 
of bristles; tibiae without medial bristles. Fifth segment in all 
tarsi with a proximal ventral pair and four lateral pairs of plantar 
bristles. 

Abdomen: As described for the genus; with a few apical spine- 
lets on anterior tergites; abdominal tergites with but one row of 
bristles. The males have a single antepygidial bristle on each side. 

Modified segments: Sternite IX (fig. 66, e, f) broad at base, 
narrowed at apex, curving upward and bearing near the center of 
the curved posterior edge three to five, usually four, bristles, the 
anterior edge and apex with small setae. Finger (fig. 66, @) 
slightly convex on both anterior and posterior borders, roughly 
subeylindrical, apex rounded; with a few setae along the margins. 
Process with usually three long setae and a few shorter setae on 
the posterior border. 

Records.—Our records include one male specimen from Pero- 
myscus maniculatus, collected just west of the Rio Grande, near 
Bernalillo, on March 12, 1948, and many specimens obtained on 
numerous occasions from the nests and animals of Neotoma micro- 
pus canescens, taken a few miles east of Albuquerque, at the foot 
of the Sandia Mountains. 


BPITEDIA STANFORDI Traub, 1944 


A single female was taken from a nest of Neotoma micropus 
canescens, near the Sandia Mountains, about 5 miles east of Al- 
buquerque, in December 1947. 


MERINGIS DIPODOMYS Kohls, 1938 


Our records include two males taken from Dipodomys ordi, 
collected just west of the Rio Grande, near Bernalillo, on February 
21, 1948. 


MERINGIS PARKERI Jordan, 1937 


Specimens were taken from Neotoma micropus canesceis, cap- 
tured near the U. 8. Route 66 bridge over the Rio Puerco and 
about 18 miles west of Albuquerque, on February 28, 1948, and 
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from the same species of host and nest collected in the foothills of 
the Sandia Mountains, about 6 miles east of Albuquerque, in De- 
cember 1947; other specimens were taken from Onychomys leu- 
cogaster melanophrys Merriam, collected just west of the Rio 
Grande, near Bernalillo, on March 12, 1948. 


MERINGIS NIDI, new species 
FIGURE 66, h—j 


Head: Much as outlined for the genus by Hubbard (1947). Two 
rows of bristles present on gena, upper row of three or four 
medium-sized ones and a lower row of four heavy ones, two ex- 
tending slightly beyond the genal teeth. 

Thorax: As for the genus. 

Legs: Coxa III with a row of spinelets on inner surface. Tarsal 
segment 5 of each leg with four pairs of lateral plantar bristles 
and a basal, submedian, ventral pair. 

Abdomen: Tergal chaetotaxy as usual for the genus. Three ante- 
pygidial bristles on each side; of these the dorsal is the shortest, 
the middle one the longest, and the ventral is subequal to the middle 
bristle and twice the length of the dorsal or shortest bristle. 

Modified segments, male: Sternite IX (fig. 66, h) with two, 
rarely three, black spiniforms on the posterior border near the 
apex; the dorsal spiniform is the shorter. Along the margin of 
the sternite proximal to the spiniforms occur some setae; at the 
apex formed by the juncture of the anterior and distal margins, 
there is located a small clear spiniform. Finger (fig. 66, 2) is 
armed on the posterior border with numerous setae; apex some- 
what flattened; anterior border of finger somewhat concave near 
the apex. 

Modified segments, female: Sternite VII with a broadly undu- 
lating posterior margin, showing considerable variation. Sper- 
matheca (fig. 66, 7) with body subcylindrical, somewhat con- 
stricted near the middle; tail well bent. 

Types.—Holotype, allotype, and paratypes, U.S.N.M. No. 59337. 

Type locality.—Five miles east of Albuquerque, N. Mex. Male 
holotype, female allotype, 27 male paratypes, and 69 female para- 
types from a nest of a kangaroo rat (Dipodomys spectabilis) col- 
lected on March 6, 1948, and three male paratypes and eight fe- 
male paratypes from the food storage associated with the same 
nest. 

Remarks.—This new species is near M. dipodomys Kohls, 1938, 
but the male can be separated by the heavier sternite IX and 
the different arrangement of spiniforms in nidi. Also in M. nidi 
the finger is much less regular in outline than it is in dipodomys. 
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MERINGIS, species undetermined 


Since the collection contains only females, certain specific identi- 
fication is not practical. The specimens were taken from Onycho- 
mys leucogaster melanophrys, just west of the Rio Grande, near 
Bernalillo, on March 12, 1948. 


PEROMYSCOPSYLLA HESPEROMYS (Baker, 1904) 


Two specimens were taken from Peromyscus maniculatus, cap- 
tured just west of the Rio Grande, opposite Bernalillo, on March 
12, 1948. 


PHALACROPSYLLA ALLOS Wagner, 1936 


We have a record of this flea from Peromyscus maniculatus, 
taken west of the Rio Grande, near Bernalillo, on March 12, 1948. 


STENOPONIA AMERICANA (Baker, 1899) 


In our collection there is a record of this flea from Peromyscus 
nasutus (Allen), collected in the Jemez Mountains, about 70 miles 
north of Albuquerque, on March 27, 1948. 
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SOME DIGENETIC TREMATODES, INCLUDING EIGHT 
NEW SPECIES, FROM MARINE FISHES OF 
LA JOLLA, CALIF.* 


By HAROLD W. MANTER and HARLEY J. VAN CLEAVE 


IN April and May, 1940, one of us (Van Cleave) carried on a 
preliminary investigation of the worm parasites of marine fishes 
of southern California. The Scripps Institution of Oceanography, 
through its director, Dr. H. U. Sverdrup, very generously pro- 
vided facilities, and Dr. Denis Fox extended privileges of his 
laboratory, while Percy Barnhart aided in the collection and 
identification of the fishes. In the vicinity of La Jolla approxi- 
mately 200 individual fishes were examined, representing 34 
species. Two papers have been published previously on the Acan- 
thocephala encountered (Van Cleave, 1940, 1945), and another 
is in preparation. The present report is based wholly upon the 
digenetic trematodes recovered from 16 species of fishes, but in 
some instances the trematodes were either immature or so few as 
to render identification impossible. Several of the hosts from 
which no trematodes were taken were represented by one or a 
very few autopsies; consequently for these hosts the negative rec- 
ords are without significance. More extensive sampling would be 
needed before a faunal list approaching completeness could be 
presented. 


1 Studies from the Department of Zoology, University of Nebraska, No. 249; Studies from the 
Department of Zoology, University of Illinois; and Contributions from the Scripps Institute of 
Oceanography, new series, No. 482. 
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The writers are especially indebted to Mrs. Jean A. Ross for 
staining and mounting the specimens, to Mrs. Katharine Hill Paul 
for most of the drawings that illustrate this report, and to Dr. 
Carl L. Hubbs for checking the names of the fish hosts. 

All hosts are from the vicinity of La Jolla in southern Cali- 
fornia unless other localities are cited. All the croakers and cor- 
binas (family Sciaenidae) were taken by line fishing from the 
Scripps Laboratory pier at La Jolla. Most of the other fishes were 
collected by seining in shallow waters and tide pools or were ob- 
tained from commercial fishermen. 

In this study 17 species of digenetic trematodes are recognized 
from marine fishes, of which 8 are regarded as previously un- 
described. In the collections available for study there are unsatis- 
factory representatives of two additional species, but the material 
is not adequate to serve as the basis for describing these as new 
species. One is a species of the genus Phyllodistomum (family 
Gorgoderidae) from Fundulus parvipinnis parvipinnis Girard, and 
the other is an undescribed species of the genus Lepidapedon (fam- 
ily Lepocreadiidae) from Mycteroperca pardalis Gilbert, from 
Mazatlan, Gulf of California. The former is represented by a 
single individual and the latter by two broken specimens, both of 
which lack the anterior extremity including the oral sucker. We 
prefer to withhold descriptions of these in the hope that some 
other worker may discover more adequate material on which to 
base the species. 

For each new species described in this report a holotype has 
been designated and is deposited in the United States National 
Museum as a stained whole mount in clarite. All additional speci- 
mens of the new species are regarded as paratypes, and as far as 
available these are deposited in our own collections at Lincoln, 
Nebr., and Urbana, IIl., respectively, and in the United States 
National Museum. 

A total of nine families of digenetic trematodes are represented 
in the collection under consideration, of which the family Ope- 
coelidae had the widest representation of genera and species as 
well as of individual specimens. In the text descriptions are ar- 
ranged by families of the trematodes. A list of fish hosts, with the 
trematodes encountered in each, is given on pages 336-337. 

Previously there have been few studies of trematodes of fishes 
from the Pacific coast of this continent. Chief of these are the 
publications of Lloyd, McFarlane, Noble, Annereaux, and Park, 
while Manter (1940) has described a few species from the Mexican 
coast. The trematode fauna of southern California has been but 
little known. Sleggs (1927) reported Otodistomum cestoides 
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(= Distomum veliporum of Sleggs) from Raja bituberculata? at La 
Jolla, and a hemiurid, which he called Distomum appendiculatum, 
from Paralichthys californicus, presumably also from La Jolla. 
This latter species is too incompletely described to permit of its 
identification. In the present study an immature hemiurid from 
the same host could not be identified as to genus. 


Order GASTEROSTOMATA 
Family BUCEPHALIDAE 
Genus BUCEPHALOPSIS Baer, 1855 


BUCEPHALOPSIS LABIATUS, new species 


PLATE 12, FIGURES 1, 2 


Description (measurements based on nine specimens) .—Small, 
ovoid gasterostomes, 0.635 to 0.745 mm. long by 0.234 to 0.328 
mm. wide, widest near anterior end. Anterior sucker (as) 0.127 
to 0.146 mm. in transverse diameter. Mouth posterior to midbody, 
usually about two-thirds body length from anterior end, with a con- 
spicuous anterior oral lobe or lip (ol). Pharynx (ph) ovoid, wider 
than long, 0.071 to 0.080 mm. in transverse diameter; esophagus 
extending anteriorly, gradually widening to become the cecum 
(ic), which curves backward from near posterior edge of ovary 
so that the digestive system is inverted U-shaped, ending slightly 
anterior to level of the mouth. Testes (t) ovoid, diagonal; anterior 
testis approximately at midbody level and mostly anterior to 
mouth. Cirrus sac (es) long and slender, almost uniform in width, 
extending anterior to mouth to midbody or beyond; 0.314 to 0.360 
mm. long by 0.066 to 0.073 mm. wide; seminal vesicle an ovoid 
sac 0.076 to 0.078 mm. long by 0.046 to 0.070 mm. wide; atrial 
tube moderately long, 0.060 to 0.087 mm.; genital pore ventral, 
near posterior end of body. Ovary (ov) globular, immediately 
anterior to anterior testis; vitelline follicles (v) fused to form 
two irregular longitudinal masses at ovarian level, meeting near 
anterior end of ovary, diverging slightly posteriorly, usually seem- 
ing to be displaced toward one side of the body; vitelline duct 
from each mass extends posteriorly to meet near intertestis level 
and some distance posterior to ovary; uterus (ut) extends an- 
teriorly near right edge of body from near union of yolk ducts, 
reaching to anterior sucker, extending posteriorly to right of 
ovary, a short metraterm leads to the genital atrium (ga). Un- 
collapsed and normal eggs 25 to 31p by 16 to 17p. Excretory pore 
terminal; excretory vesicle (ex) extending to near base of anterior 
sucker. 


2 Probably a lapsus calami for Raja binoculata. 
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Host.—Paralichthys californicus (Ayres), California halibut. 

Location.—Intestine. 

Types.—Holotypes and paratypes, U.S.N.M. Helm. Coll. No. 
37142. 

Discussion.—The name labiatus is from labium, lip, and refers to 
the preoral lip (ol, pl. 12, figs. 1, 2), which is not present in any 
other species in the genus. Uncommon features are the posterior 
location of the mouth, the reduced and contiguous vitellaria, the 
long excretory vesicle, the curved cecum, and the long cirrus sac. 
The species most similar to B. labiatus seems to be B. karvei 
Bhalerao, 1937, from Belone in the Indian Ocean. The two species 
agree in small body size, mouth posterior to midbody, and cirrus 
sac reaching anterior to midbody; but differ in that B. karvei has 
vitellaria in two widely separated groups, does not have a recurved 
cecum, lacks the preoral lip, and has smaller eggs. B. magnaceta- 
bulum Nagaty, 1937, from Belone choram, in the Red Sea, re- 
sembles and differs from B. labiatus in the same respects except 
that its cirrus sac is relatively shorter. It may be found that 
B. karvei and B. magnacetabulum are a single species. 

The occurrence in Belonidae of species of trematodes apparently 
most similar to a species occurring in sinistral flat fishes (Bothi- 
dae) suggests the host distribution of the species of Steganoderma 
(Manter, 1947, p. 312). Neither the ecology nor the phylogeny 
of these families of fishes indicates any relationship that would 
be suggested by their trematode parasites. 


Order PROSOSTOMATA 


Family OPECOELIDAE 
Genus OPECOELUS Ozaki, 1925 


OPECOELUS ADSPHAERICUS, new species 
PLATE 12, FIGURES 3-5 


Description (based on about 60 specimens with measurements 
on 7 individuals selected for size range).—Body elongate, cylin- 
drical, smooth, 1.336 to 4.004 mm. long by 0.167 to 0.409 mm. in 
greatest width. Oral sucker 0.084 to 0.146 in diameter ; acetabulum 
0.112 to 0.255 mm. in diameter. Sucker ratio 1:1.33 to 1.66. Acetab- 
ulum protuberant; with three pairs of short, rather incon- 
spicuous, lobelike, simple papillae (ap, pl. 12, fig. 4), barely dis- 
cernible when retracted. Often only lateral views of the suckers 
are presented; measurements of depths rather than transverse 
diameters give similar sucker ratio. Forebody 0.197 to 0.511 
mm. or about one-fifth to one-eighth body length. Posttesticular 
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distance 0.380 to 1.219 mm. or about one-third to one-fourth body 
length and about twice length of forebody. Prepharynx short; 
pharynx 0.051 to 0.095 mm. long by 0.051 to 0.102 mm. wide; 
esophagus 0.119 to 0.153 mm. long or about 114 times length of 
pharynx; intestinal bifurcation near anterior edge of acetabulum ; 
ceca uniting and opening through a ventral anus (a, fig. 3) slightly 
anterior to posterior end of body. 

Genital pore slightly to the left, opposite anterior half of esopha- 
gus, varying from near base of pharynx to about midesophageal 
level. Testes rounded to elongate, smooth, tandem, almost always 
separated by vitellaria (only one apparent exception) ; anterior 
testis about at midbody level. Cirrus sac (cs, fig. 5) elongate 
pyriform, 0.102 to 0.110 mm. long in medium-sized specimens, 
mostly anterior to intestinal bifurcation, containing a short cirrus 
(cir), a tubular prostatic vesicle, and a few inconspicuous gland 
cells (fig. 5) surrounding male tube immediately outside cirrus 
sac; seminal vesicle (sv) external, tubular, sinuous, extending a 
short distance posterior to acetabulum. Ovary indistinctly 3-lobed ; 
seminal receptacle lacking; uterus preovarian; eggs 49 to 59 by 
25 to 38; uncollapsed eggs near ovary 49 to 59y by 32 to 38y; 
collapsed eggs 51 to 56 by 25 to 32u. Anterior extent of vitelline 
follicles varying from base of cirrus sac to posterior edge of acetab- 
ulum; follicles almost always interrupted opposite one or both 
testes and usually opposite ovary, almost always confluent between 
testes and usually between ovary and anterior testis, filling post- 
testicular space. The vitelline follicles are unusually variable in 
this species. Excretory pore terminal; excretory vesicle extending 
to near ovary. 

Hosts.—Clinocottus analis australis Hubbs, tide-pool woolly 
sculpin; Girella nigricans (Ayres), the common opaleye. 

Location.—Intestine. 

Types.—Holotype and paratye, U.S.N.M. Helm. Coll. No. 37143. 

Discussion.—The following 12 species of Opecoelus have been 
named: elongatus Ozaki, 1925; gonistii Yamaguti, 1938; inimici 
Yamaguti, 1934; lobatus Ozaki, 1925; mexicanus Manter, 1940; 
minor Yamaguti, 1934’ mutu Yamaguti, 1940; ozakit (Layman, 
1930) Yamaguti, 1938; quadratus Ozaki, 1928; sebastodis Yama- 
guti, 1934; sphaericus Ozaki, 1925 (type species) ; xenistii Manter, 
1940. 

Of these species, three (sphaericus, minor, and sebastodis) are 
extremely similar. Yamaguti himself (1934) confused O. minor 
and O. sebastodis, finally deciding (1940) that the latter differed 
from the former only in shorter acetabular papillae and larger 
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eggs (54 to 65 by 30 to 38, for minor as compared with 63 to 75u 
by 40 to 45» for sebastodis). He expressed the view that egg 
measurements differed considerably between living and preserved 
specimens, yet most descriptions do not indicate whether measure- 
ments are made on living or fixed material. Also, it seems unusual 
that Yamaguti should claim considerably larger egg sizes for pre- 
served material as compared with living. Actually, his living egg 
sizes for O. minor agree well with measurements on two pre- 
served specimens of O. minor sent to one of us (Manter) by Yama- 
guti several years ago. Thus, O. minor can be distinguished from 
O. sphaericus by its longer acetabular papillae and smaller eggs 
(72 to 81 by 41 to 47 for sphaericus). The rather small speci- 
mens from a “black eel” reported as “probably” O. sphaericus by 
Yamaguti (1940 p. 73) would seem to be doubtfully that species. 
Their sucker ratio and egg sizes are much more like O. minor. 

The corrections by Yamaguti mentioned above make O. sebas- 
todis more like O. sphaericus. Egg sizes agree as well as body pro- 
portions. The only difference discernible from descriptions is one 
of body size (1.6 to 3.4 mm. length for sebastodis, 4.3 to 8.25 mm. 
for sphaericus). Until and unless further constant differences can 
be found, O. sebastodis should be considered a synonym of O. 
sphaericus. 

Opecoelus adsphaericus differs from O. minor only in having 
short, inconspicuous acetabular papillae and a more anterior 
genital pore. Even when the acetabulum is greatly extended the 
papillae are usually very short in O. adsphaericus. In only 3 speci- 
mens of more than 60 did the papillae seem to be at maximum ex- 
tension measuring up to 0.036 mm. in length. In two specimens of 
O. minor available for study, each of which was almost exactly 
the size of the above specimens of O. adsphaericus, the papillae 
measured 0.050 and 0.072 mm., while Yamaguti states they reach 
0.118 mm. His figure shows them about as long as the depth of 
the acetabulum itself, a condition never approached in O. ad- 
sphaericus. Also, in O. minor the papillae have a thick outer 
layer of cuticula. The two species agree in shape and location of 
reproductive organs and in egg size. Sucker ratios are difficult 
to compare, as Yamaguti’s original figures indicate a ratio of 1:1.8 
for O. minor but his fig. 46 (1934), which he later (1940) claimed 
to be O. minor rather than O. sebastodis as labeled, shows a ratio of 
more than 1:2. We do not feel it possible to identify our specimens 
as O. sphaericus (= O. sebastodis) because of two differences: 
O. adsphaericus has a genital pore opposite the anterior half of 
the esophagus and an egg size of 49 to 59» by 26 to 24» (as com- 
pared with 72 to 81y by 44 to 471). Our specimens are consider- 
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ably smaller than the sizes originally given for O. sphaericus but 
not smaller than O. sebastodis. Unfortunately, in O. adsphaericus 
the extent of the vitelline follicles is unreliable as a diagnostic aid, 
_ since both their anterior extent and their interruption opposite 
the testes varied in our material. However, in O. adsphaericus the 
follicles are almost always interrupted opposite the testes, whereas 
Ozaki states (1928, p. 12) that in O. sphaericus they are usually 
continuous but may be discontinuous opposite the gonads. 

A series of 11 specimens of Opecoelus from the intestine of 
Girella nigricans (Ayres) showed some fairly consistent differ- 
ences from those taken from Clinocottus. In individuals from 
Girella the pharynx was often somewhat larger, with reference to 
diameter of the oral sucker, than was typical for individuals 
from Clinocottus; likewise the eggs averaged larger, and the oral 
papillae were in some instances longer and more pointed. How- 
ever, in some individuals from Girella, measurements of these de- 
tails fell distinctly within the range established for the series from 
Clinocottus. Consequently it seems admissible to identify the 
specimens from Girella as Opecoelus adsphaericus and in so doing 
to recognize considerable individual variability within this species. 

The name adsphaericus indicates the similarity of the species to 
O. sphaericus. 

Related genera occur in the Atlantic, but as yet the genus 
Opecoelus is reported only from Japanese waters and from the 
American Pacific coast. 


Genus PSEUDOPECOELUS von Wicklen, 1946 


PSEUDOPECOELUS GIBBONSIAE, new species 


PLATE 12, FIGURES 6, 7 


Description (based on two specimens).—Body (pl. 12, fig. 6) 
rather thick, unspined, 2.262 to 2.558 mm. in length, 0.643 to 0.780 
mm. in thickness at acetabular level. Oral sucker (os) 0.179 to 
0.195 mm. in length; 0.187 to 0.195 mm. in thickness. Acetabulum 
(ac) slightly protuberant, without papillae; 0.421 to 0.468 mm. in 
length; 0.382 to 0.429 mm. in depth. Ratio of sucker lengths, 1:2.35 
to 2.4. Acetabulum 0.773 to 0.811 mm. or about one-third body 
length from anterior end. Prepharynx 0.055 to 0.086 mm. in length. 
Pharynx (ph) large, 0.163 to 0.179 mm. long by 0.179 to 0.195 mm. 
thick. Esophagus frequently longer than pharynx, 0.269 mm. long 
in the 2.558 mm. specimen, in which the pharynx was 0.179 mm. 
long. Ceca (ic) ending blindly near posterior end of body. Genital 
pore (gp) ventral, slightly to the left, opposite posterior fourth 
of pharynx; accessory suckers lacking. Testes (t) smooth, sub- 
spherical, tandem, contiguous, in midregion of hindbody; post- 
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testicular space 0.523 to 0.577 mm. Seminal vesicle (sv) a rela- 
tively narrow sinuous tube extending from near the genital pore 
posterior to acetabulum almost to ovary; cirrus very short; cirrus 
sac lacking; a few gland cells (pl. 12, fig. 7) in region of genital 
pore. Ovary globular, smooth, immediately pretesticular, slightly 
to the right; seminal receptacle lacking; sperm cells in uterus; 
Mehlis’ gland very large and conspicuous; vitelline follicles (v) 
large, extending from a point about midway between pharynx and 
acetabulum continuously to posterior end of body, surrounding the 
ceca. Uterus preovarian; metraterm lacking; eggs 90 to 92 by 
36 to 471, when uncollapsed 90 to 92u by 48 to 47». Excretory 
vesicle extending to posterior edge of ovary. 


Host.—Gibbonsia metzi Hubbs, weed sawfish. 

Location.—Intestine. 

Holotype.—U.S.N.M. Helm. Coll. No. 37145. 

Discussion.—The genus Pseudopecoelus contains the following 
species: vulgaris (Manter, 1984) Von Wicklen, 1946; japonicus 
(Yamaguti, 1938) Von Wicklen, 1946; elongatus (Yamaguti, 
1938) Von Wicklen, 1946; tortugae Von Wicklen, 1946; priacanthi 
(MacCallum, 1916) Manter, 1947. P. gibbonsiae differs from all 
these in that its vitellaria extend anterior to the acetabulum. 
P. vulgaris and P. japonicus have a lobed ovary. P. elongatus has 
amore posterior genital pore and smaller eggs, and its vitellaria 
are interrupted opposite the gonads. P. tortugae has a more pos- 
terior genital pore, much longer hindbody and uterus, and smaller 
eggs. P. priacanthi has a different sucker ratio and much smaller 
eggs. 

PSEUDOPECOELUS UMBRINAE, new species 
PLATE 12, FIGURES 8, 9 


Description—This species has the generic characters of Pseu- 
dopecoelus, namely: smooth body; acetabulum without papillae; 
no accessory sucker; ceca ending blindly; no cirrus sac; short 
cirrus; and tubular seminal vesicle. Length 1.037 to 2.420 mm.; 
greatest width (near posterior end or at acetabular region) 0.460 
to 0.873 mm. Body tapering from acetabular level to anterior end, 
broadly rounded posteriorly. Forebody 0.292 to 0.584 mm. in 
length or approximately one-fourth body length; a little greater 
or a little less than posttesticular space. Oral sucker 0.124 to 0.190 
mm. in transverse diameter; acetabulum 0.219 to 0.365 mm. in 
transverse diameter, slightly wider than long, with transverse 
aperture. Sucker ratio 1:1.65 to 2. Acetabulum usually slightly 
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less than twice the diameter of oral sucker. Prepharynx short; 
pharynx 0.061 to 0.095 mm. in length by 0.075 to 0.124 mm. in 
width; length of esophagus one to two times length of pharynx; 
intestinal bifurcation a short distance anterior to acetabulum; 
ceca ending blindly a short distance anterior to posterior end of 
body. : 

Genital pore (gp, pl. 12, figs. 8, 9) muscular, slightly to left of 
midline at midpharyngeal level. Testes (t, pl. 12, fig. 8) large, 
tandem or slightly diagonal, close together, smooth or slightly 
irregular in outline. Posterior testis usually with a slightly in- 
dented outline. Cirrus (cir, fig. 9) very short; prostatic vesicle 
(pv) small and ovoid; seminal vesicle (sv) sinuous, somewhat 
more swollen posteriorly, extending dorsal to acetabulum to mid- 
acetabular level or to near posterior edge of acetabulum; cirrus 
sac lacking. Ovary 3- or 4-lobed (ov, fig. 8), partly to the right 
and partly anterior to anterior testis. Uterus beginning to left of 
ovary, mostly preovarian. Seminal receptacle and metraterm lack- 
ing. Vitelline follicles (v, fig. 8) large, extending from posterior 
end of esophagus to posterior end of body; lateral, dorsal, and 
ventral to ceca; anterior to acetabulum they are lateral and dorsal 
but only scantily dorsal to ceca; confluent posterior to testes; al- 
most confluent anterior to acetabulum. Eggs 61 to 71, (rarely to 
80) by 27 to 49u; collapsed eggs 61 to 68 by 27 to 32y; un- 
collapsed eggs near ovary and probably more nearly representing 
the size of living eggs, 68 to 71 by 42 to 49u. Excretory vesicle 
extending forward almost to ovary. 

Host.—Umbrina roncador Jordan and Gilbert, yellowfin croaker. 

Location.—Intestine. 

Types.—Holotype and paratype, U.S.N.M. Helm. Coll. No. 37146. 

Discussion.—P. umbrinae differs from all species in the genus, 
except P. gibbonsiae, in that the vitellaria extend anterior to the 
acetabulum. It is the only species in which the seminal vesicle does 
not extend posterior to the acetabulum. The acetabulum is rela- 
tively larger than in P. japonicus, P. elongatus, or P. tortugae, 
and relatively smaller than in P. vulgaris. It differs from P. gib- 
bonsiae in its lobed ovary, smaller pharynx, more flattened body, 
and much smaller eggs. 


Genus HELICOMETRINA Linton, 1910 
HELICOMETRINA ELONGATA Noble and Park, 1937 


PLATE 138, FIGURE 10 


Hosts.—Clinocottus analis australis Hubbs,’® tide-pool woolly 
sculpin; Gibbonsia elegans (Cooper) ,* ocellated sawfish ; Gibbonsia 
metzi Hubbs,* weed sawfish. 


* New host record. 
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Location.—Intestine. 

Discussion.—The previously recorded host for this species is 
Sicyogaster maeandrica (== Caularchus maeandricus), Bodega 
Bay, Calif. 

This species is distinguished from H. nimia in that the vitelline 
follicles (v, pl. 18, fig. 10) are interrupted near the acetabulum, 
the genital pore is anterior to the intestinal bifurcation, and the 
ovary (ov) has four rather than three lobes. These distinctions 
held for all of about 37 specimens from Gibbonsia and almost all 
of 20 specimens from Clinocottus, although rarely the vitellaria 
were continuous on one side. Three specimens from Clinocottus 
confuse the picture somewhat. These have continuous vitellaria, a 
genital pore posterior to the bifurcation, and an ovary either 
with four lobes or with lobes too indistinct to count. Perhaps these 
specimens are H. nimia, which is already known to have a wide 
host and geographical distribution and has been reported from 
the Pacific (Galapagos Islands). However, numerous specimens 
of H. nimia from both Tortugas, Fla., and the Galapagos Islands 
agree in that the three or four primary lobes of the ovary are 
secondarily lobed and the testes are not rounded as in H. elongata 
but wider than long and irregular in outline, sometimes almost 
lobed. For the present it seems best to consider the round testes 
and the 4-lobed ovary as characters distinguishing H. elongata 
from H. nimia. However, a conspicuous interruption of the vitel- 
line follicles and a more anterior genital pore seem to be at least 
almost always characteristic of H. elongata and perhaps never 
occur in H. nimia. 


Genus GENITOCOTYLE Park, 1937 


GENITOCOTYLE ACIRRATA Park, 1937 


Hosts.—Damalichthys vacca Girard,’ pileperch; Umbrina ron- 
cador Jordan and Gilbert,* yellowfin croaker. 

Location.—Intestine. 

Number.—One in a single specimen of each host species. 

Discussion.—A specimen of G. acirrata sent to one of us (Man- 
ter) several years ago was available for comparison. It is believed 
that Park’s so-called “pars prostatica” is actually a thick-walled 
cirrus with circular muscles especially conspicuous. Thus, the name 
given to the species is probably inappropriate. 

This species is known previously only from Holconotus rhodo- 
terus Agassiz, the porgy or surfperch, from Dillons Beach, Calif. 


3 New host record. 
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Genus PLAGIOPORUS Stafford, 1904 
PLAGIOPORUS ISAITSCHIKOWI (Layman, 1930) Yamaguti, 1938 


Host.—Paralabrax clathratus (Girard) ,* kelp bass. 

Location.—Intestine. 

Discussion.—Three specimens, in only fair condition and show- 
ing only a lateral view, are identified as this species. They agree 
with Yamaguti’s description in such characteristic details as vit- 
ellaria interrupted opposite acetabulum; testes tandem; genital 
pore opposite pharynx; uterus extending to posterior edge of an- 
terior testis; ceca ending a little beyond posterior testis. However, 
the cirrus sac extends to a little past midacetabular level (rather 
than ending close to anterior border) and the largest eggs in 
utero were 48 by 34, as compared with 57 to 63 by 38 to 40n 
described for P. isaitschikowi. Contraction of the forebody might 
affect somewhat the posterior extent of the cirrus sac. The dif- 
ference in egg size is considerable, but Yamaguti does not state 
whether his measurements were from preserved specimens. The 
sucker ratio on our specimens could not be determined because 
of the lateral view. P. isaitschikowi has been previously reported 
from Sebastiscus albofasciatus, from Suruga Bay, Japan, and from 
Peter the Great Bay. 


Genus OPECHONA Looss, 1907 
OPECHONA ORIENTALIS (Layman, 1939) Ward and Fillingham, 1934 


PLATE 13, FicuRES 11, 12 


Host.—Girella nigricans (Ayres) ,* common opaleye. 

Location.—Intestine. 

Number.—Several specimens, some immature. 

Discussion.—These trematodes agree well ‘with those reported 
from Paranthias furcifer, a “small mackerel,” and Angelichthys 
sp., from the Mexican coast and the Galapagos Islands (Manter, 
1940). A young specimen shows that the “branch of the excretory 
vesicle” on the left side of the body actually is represented on both 
sides (pl. 13, figs. 11, 12). When swollen, these lateral trunks or 
tubes (It) are fairly conspicuous, extending from near the in- 
testinal bifurcation to a short distance posterior to the testes where 
each seems to have an inconspicuous union with the excretory 
vesicle (ex, fig. 12). The median trunk of the excretory vesicle 
(mt) extends forward ventral to the intestinal bifurcation to end 
just posterior to the pharynx. It often contains round, deeply 
staining concretions. However, this median tube is separated by a 
narrow constriction from that portion of the vesicle posterior to 


8 New host record. 
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the testes (fig. 12), and thus may be homologous to the lateral 
excretory tubes. The lateral tubes do not occur in Opechona 
pharyngodactyla. 


Family ACANTHOCOLPIDAE 
Genus STEPHANOSTOMUM Looss, 1899 


Stephanostomum Looss, 1899, p. 576. 
Stephanochasmus Looss, 1900, p. 603. 
Lechradena LINTON, 1910, p. 46. 
Echinostephanus YAMAGUTI, 1934, p. 374. 


More than 30 species of Stephanostomum have been named. Of 
these, three—Stephanochasmus hystrix (Dupardin, 1845, of 
Olsson) Looss, 1899; S. robustus MacCallum, 1917; and Stephanos- 
tomum sobrinum (Levinsen, 1881) Looss, 1899—are insufficiently 
described. Since the genus is a large one and widely distributed 
among marine fishes, a list of species and a key to aid in their 
identification is presented. 

For many years species in this genus were considered in the 
genus Stephanochasmus, which Looss (1900) named for them 
because he considered Stephanostomum invalidated by Stephanos- 
toma Danielsen and Koren, 1880. As Stephanochasmus species 
were transferred to Stephanostomum, the literature frequently did 
not clearly indicate the authors of new combinations. Of the 
species in the following list, Dawes (1946) seems to have first 
used the combination in one case, while four seem to be new com- 
binations. Synonyms of only the new combinations are listed 
here. 


SPECIES OF STEPHANOSTOMUM 


anisotremi Manter, 1940 

baccatum (Nicoll, 1907) Manter, 1934 

bicoronatum (Stossich, 1883) Manter, 1940 

caducum (Looss, 1901) Manter, 1934 

californicum (p. 328), new species 

casum (Linton, 1910) McFarlane, 1936 

cesticillum (Molin, 1858) Looss, 1899 (type species) 

cloacum (Srivastava, 1938), new combination; synonym Echinostephanus 
cloacum Srivastava, 1938 

coryphaenae Manter, 1947 

dentatum (Linton, 1900) Manter, 1931 

ditrematis (Yamaguti, 1939) Manter, 1947 

elongatum (Park, 1939) Hanson, 1950 

fistulariae (Yamaguti, 1940) new combination; (synonym Echinosteph- 
anus fistulariae Yamaguti, 1940) 

hispidum (Yamaguti, 1934) Manter, 1940 

imparispine (Linton, 1905) Manter, 1940 


CONIA Nh wWDe 
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27 
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japonicum (Yamaguti, 1934), new combination; (synonym Stephanochas- 
mus japonicus Yamaguti, 1934) 

lineatum Manter, 1934 

megacephalum Manter, 1940 

microstephanum Manter, 1934 

minutum (Looss, 1901) Manter, 1940 

multispinosum Manter, 1940 

pristis (Deslongchamps, 1824) Looss, 1899 

promicropsi Manter, 1947 

rhombispinosum (Lebour, 1908) Manter, 1934 

sentum (Linton, 1910) Manter, 1947 

tenue (Linton, 1898) Linton, 1940 

triglae (Lebour, 1908) Dawes, 1946 

tristephanum McFarlane, 1935 


(6) 
(5) 
(4) 
(3) 
(2) 
(1) 
(14) 
(9) 
(8) 
(11) 
(10) 
(13) 
(12) 
(7) 
(28) 
(17) 
(16) 
(19) 
(26) 
(23) 
(22) 
(21) 
(20) 
(25) 
(24) 
(27) 


(26) 
(15) 


(40) 
(31) 


KEY TO SPECIES OF STEPHANOSTOMUM 


Three rowssotsoral, Spines: 22) ees. J Siete ee ee ee ao 
Spimes:very numerous (140 jor more). 2. 2 ne 3 
Vitellaria extending anterior to acetabulum microstephanum 
Vitellaria not reaching acetabulum____._____-___»_»_E” tristephanum 
RHEE CD EEO) ie en Mn Se de ee ie se lineatum 
IL WOLLOWSsOOLA ll SpIneGs 2.22 kaes Jee ee eee a 
Vitellaria interrupted opposite testes OR Scere Pe SR i ee 8 
Oral spines, rhomboid: 12. 2.549 os tes oe rhombispinosum 
Oral spines eclone@ates 4-5 sot ks eA ee 10 
Oral spines 86; vitellaria not reaching cirrus sac_.-_-___-___ pristis 
Oral spines at least 48; vitellaria reaching cirrus sac_.._________- 12 
Sielcer pravilinrs li lic eae Se he Dek Be i eae caducum‘4 
SIGKOR Ta GEO Woes SP nc ee PR eer promicropsi 
Vitellaria not interrupted opposite testes_________-__-___ 15 
Vitellaria extending to posterior edge of acetabulum_._.______- 16 
Oral sucker larger than acetabulum__________-»_ fistulariae 
Oralssucker: smaller than ‘acetabulum. 18 
Oral spines very numerous (about 80)» multispinosum 
Oral spines considerably fewer than 80____-_..._----_-------------___-_____- 20 
Mees296-tort2en. long ist) se.) 290) Ae ee 21 
Suckers subenuale tel ko TR 0s Deel Vig bee Se sn ho tp Re triglae 
Suekor matovabout ts cAnto. ds Gee pe Se ses ee japonicum 
ABS cesta SRA U ess ON Pa a ee ee 24 
Chea ISS pine od esac, Ses ee Ze AN as eee elongatum 
Oral-spines's6 OP More. an BAL. UL ee a i oe 26 
Oral spines 36; prepharynx considerably longer than 

POI Ar Ri 6 ON ee ee ee EO ko ee eh ie weeks casum 
Oral spines 48 to 50; prepharynx not considerably longer 

THe wi hicht yet et ad ae ie 8 ee eee dentatum 
Vitellaria not reachine ‘acetabulum - 98) ee Se 29 
Vitellaria reaching only to base of cirrus sac or slightly beyond_. 30 
Orelvsnines::569 eres. S71 to Ales Yess ais baccatum5 


*Lebour’s (1907) specimen of S. caducum from the whiting did not have interrupted vitellaria. 
It may represent another species. It is much like S. ditrematis except for its equal suckers. 


5 Nicoll’s original specimen of S. baccatum had vitellaria extending only to base of cirrus sac. 
He later described a somewhat more anterior extent but not to the acetabulum. Manter’s (1926) 
figure shows the vitellaria to the acetabulum. Thus, there is some uncertainty regarding this 
character in this species. 
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81 (30) Oral spines not over 48; eggs not over 85. 32 
32 (33) Suckers subequal; oral spines interrupted ventrally_____ megacephalum 


33 (32) Acetabulum larger than oral sucker; oral spines not interrupted 


Ventral y:. 82 ct Se 8 ee ee eee 34 
34 (35) Numerous vitelline follicles between ovary and anterior 

GSS US 2 sea ae, i hl rah aE ditrematis 
35 (34) No or very few vitelline follicles between ovary and anterior testis 36 
36 (37) Cirrus sac not reaching halfway to ovary; oral spines 36. sentum 
37 (36) Cirrus sac reaching halfway or more to ovary; oral spines not 36 38 
38 (39) Sucker ratio about 1:2; oral spines 88 to 40... anisotremi 
39 (88) Sucker ratio about 1:1.26; oral spines 33 to 34... imparispine 
40 (29) Vitellaria extending some distance along cirrus sac but not 

reaching acetabulum © 22). Ane ee ee ee 41 
41 (42) Length not over 1.9 mm.; eggs about 47 long minutum 
42 (41) Length much over 1.9 mm.; eggs at least 60u long --_>_-> 43 
43 (44) Acetabulum about twice size of oral sucker... bicoronatum 
44 (43) Acetabulum considerably less than twice size of oral sucker 45 
45° (48) Oralespines 40-torA gest) ee WOE eee ed eee eee 46 
46 (47) Numerous vitellaria between ovary and anterior testis____ hispidum 
47 (46) Few or no vitellaria between ovary and anterior testis_.._.__ tenue® 
49345) "Oralsspinest30 tows Oe ik Se ae ee ee 49 
49 (50) Cirrus sac extending considerably more than halfway 

GOO VAY, Bek ae ate Te ETRE AA RRR PL SS eae Be, cloacum 
50 (49) Cirrus sac extending only halfway or less to ovary________»_»_»_>_>EEE 51 
51 (52) Cirrus sac S-shaped, wider in anterior half _coryphaenae 
52 (51) Cirrus sac almost straight; wider in posterior half... = 53 
bs (54) Bees 94" to MOO plore ee see aee ee eo eee ees eee californicum 
54 (53) Eggs 80u long Reece Aiea rescaled Bin Ie cesticillum 


STEPHANOSTOMUM CALIFORNICUM, new species 


PLATE 13, FIGURE 13 


Description (based on the single specimen collected) .—Length 
4.786 mm., greatest width 0.482 mm., near posterior end. Oral 
sucker 0.219 mm., acetabulum 0.321 mm. in transverse diameters; 
sucker ratio approximately 1:1.47. Oral spines 33, although a 
space at the middorsal line suggests that a thirty-fourth spine had 
been lost; spines in anterior row 80 to 90u long; spines in posterior 
row 61 to 78u long. Forebody length 1.255 mm. or slightly less 
than one-fourth body length; posttesticular distance 0.606 mm. or 
approximately one-half length of forebody. Prepharynx 0.547 
mm. long; pharynx pyriform, 0.292 mm. long by 0.255 mm. wide; 
esophagus very short; intestinal bifurcation a short distance 
preacetabular ; ceca extending close to posterior end of body, prob- 
ably opening into excretory vesicle. 

" €Linton (1940) has reported S. tenue from six hosts at Woods Hole, but his figures 32 and 34, 


with very different extent of the cirrus sac, suggest that he may have dealt with more than one 
species. Martin (1939) has described the life cycle of this species. 
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Genital pore median (gp, plo3) fig.13), immediately preacetab- 
ular. Testes (t) tandem in posterior third of body, elongated, 
separated by a few vitelline follicles; cirrus sac slightly sinuous 
extending 0.511 mm. posterior to acetabulum or approximately 
one-third distance to ovary. Ovary (ov) elongate, about two-thirds 
body length from anterior end; separated from anterior testis by 
a few vitelline follicles. Vitelline follicles (v) extending anteriorly 
to a point slightly beyond midway between base of cirrus sac and 
acetabulum although not quite so far on one side; not reaching 
acetabulum; not interrupted opposite testes ; dorsal, ventral, and 
lateral to ceca; dorsal to testes and ovary but not to the uterus. 
Uterus preovarian ; metraterm not evident; eggs very large, ovoid, 
94 to 109n by 48 to 58p. 

Host.—Umbrina roncador Jordan and Gilbert, yellowfin croaker. 

Location.—Intestine. 

Holotype-—U.S.N.M. Helm. Coll. No. 37149. 

Discussion.—This species differs from most other Stephanos- 
tomum species in its very large eggs. It seems to be most like 
S. cesticillum (Molin, 1858) Looss, 1899 and S. bicoronatum 
(Stossich, 1883) Manter, 1940, which it resembles in number of 
oral spines and extent of vitellaria. S. bicoronatum differs in that 
the oral sucker is only one-half the diameter of the acetabulum, 
the cirrus sac extends halfway to the ovary, a metraterm is well 
developed, and eggs are about 80 by 50 to 55pz (or 63 to 78p by 
33 to 45, according to Yamaguti (1938). S. cesticillum has eggs 
802 by 50 to 55p, an oral sucker only slightly smaller than the 
acetabulum, and a cirrus sac extending more than halfway to the 
ovary, a conspicuous metraterm, and its oral spines are at least 
usually interrupted ventrally by a spine lacking or by small spines. 

S. imparispine (Linton, 1905) Manter, 1940, has 33 or 34 oral 
spines but differs in that the vitellaria do not extend so far an- 
teriorly, do not extend between the gonads, and the eggs are only 
70 by 40, in size. 

Species that also have large eggs are S. japonicum (Yamaguti, 
1934), which differs in that the vitellaria extend to the acetabulum 
and there are 46 oral spines; S. triglae (Lebour, 1908), differing 
from S. californicum in these same respects; and S. baccatum 
(Nicoll, 1907), which has 56 oral spines and tapered eggs. 


STEPHANOSTOMUM DENTATUM (Linton, 1900) Manter, 1931 


Echinostephanus pagrosomt Yamaguti, 1939, p. 221. 
Stephanostomum pagrosomi (Yamaguti, 1939) Manter, 1947, p. 308. 


Host.—Paralichthys californicus (Ayres) ,* California halibut. 
Location.—Intestine. 


7 New host record. 
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Discussion.—The three specimens collected agree with most of 
the important specific characters of S. dentatum, such as: contin- 
uous distribution of vitellaria to the acetabulum, 48 to 50 oral 
spines, and contiguous gonads. The forebody is extended, and the 
prepharynx is about twice the length of the pharynx or longer 
than in most specimens of dentatuwm. Sucker ratios are hs NSS: 
1:1.37 and 1:1.625 or slightly above the ratio (1:1.22) described 
for dentatum. Eggs are 61 to 68, by 42 to 50u. These measure- 
ments approach or reach those given for S. pagrosomi (Yamaguti, 
1939), which Manter (1947, p. 308) pointed out was very similar 
to S. dentatum. It is here considered a synonym. 


Genus PLEORCHIS Railliet, 1896 
PLEORCHIS CALIFORNIENSIS, new species 


PLATE 13, FIGURE 14 


Description (based on two mature and five immature speci- 
mens. Measurements given are for the mature specimens) .— 
Length 4.901 to 6.435 mm.; width 1.495 to 2.058 mm.; a specimen 
3.536 mm. long is immature. Oral sucker 0.365 to 0.400 mm. in 
transverse diameter, somewhat wider than long; acetabulum cir- 
cular, 0.292 mm. in diameter ; sucker ratio 1:0.73 to 0.8. Forebody 
0.766 to 1.261 mm. or about one-fifth to one-sixth body length. 
Anterior half of body with large conspicuous spines. A pair of 
small, rather widely separated eye spots on the dorsal surface 
at, or slightly posterior to, posterior edge of oral sucker. In the 
holotype (largest) specimen, the eye spots show signs of being 
lost and the one on the left has disappeared although very fine 
black granules occur at its location. Prepharynx 0.043 to 0.243 
mm. long, varying with contraction of the forebody; when ex- 
tended it is almost as long as the pharynx; pharynx 0.215 by 0.241 
mm. long by 0.219 to 0.234 mm. wide; esophagus a very short nar- 
row tube only 0.021 to 0.029 mm. long; ceca with anteriorly di- 
rected arms 0.343 to 0.438 mm. long (ace, pl. 138, fig. 14), and 
with short lateral branches (ca) arising from outer (or lateral) 
edges beginning shortly posterior to acetabulum ; ceca ending near 
posterior end of body. Testes in dorsoventral pairs arranged in 
two longitudinal rows, usually 26 or 27 pairs in each row to total 
104 to 108 testes ; smallest number observed was 21 and 25 pairs or 
92 testes. Testes wider than long, close together in the rows. Cirrus 
sac thin walled, containing a large, ovoid seminal vesicle, more or 
less clearly divided into a narrowing anterior portion curving 
around the acetabulum and a saclike posterior portion (sv) 3 ex- 
tending well posterior to acetabulum to near the ovary; prostatic 
cells few; cirrus tubular, unspined. Ovary lobed with short, thick 
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lobes all close together; slightly to right of midline; not far pos- 
terior to acetabulum. Mehlis’ gland anterior to ovary, between 
ovary and seminal vesicle ; seminal receptacle lacking ; uterus short, 
preovarian; eggs few, rather thin shelled, variable in size (owing 
to abnormal shapes), normal eggs 59 to 67p by 40 to 45n. Genital 
pore (gp) median, immediately preacetabular. Vitelline follicles 
(v) close together, extending from slightly posterior to acetabulum 
to posterior end of body, covering most of the ceca; confluent pos- 
terior to testes. Excretory pore terminal; excretory vesicle I- 
shaped extending to posterior end of ovary where it flares out 
laterally to receive the collecting tubes. 

Host.—Cynoscion nobilis (Ayres), white sea bass. 

Location.—Intestine. 

Types.—Holotype and paratype, U.S.N.M. Helm. Coll. No. 37148. 

Discussion.—The genus Pleorchis contains three other species: 
P. polyorchis (Stossich, 1892) Railliet, 1896; americanus Liihe, 
1906; and sciaenae Yamaguti, 1938. Manter (1949) has indicated 
that P. mollis (Leidy, 1856) Stiles, 1896, almost certainly does not 
belong in the genus. Pleorchis oligorchis Johnston, 1914, was 
transferred to the genus Schistorchis by Yamaguti (1942). P. cali- 
forniensis differs from all three species in possessing many more 
testes (almost twice as many as occur in any of the other species) . 
It has a much shorter esophagus than does P. americanus. The 
vitellaria do not reach to the acetabulum as they do in the other 
three species. The ovary is more deeply lobed than in P. sciaenae. 

The family Pleorchidae was named by Poche (1926) to include 
Pleorchis Railliet and Schistorchis Lithe, 1906. Cable and Hun- 
ninen (1942) pointed out that these two genera seemed unrelated 
and that Pleorchis should be considered in the family Acantho- 
colpidae. Schistorchis, with its unspined body and presence of a 
seminal receptacle, seems more closely related to Decemtestis 
Yamaguti, 1934. Since Pleorchis is the type genus of the Pleor- 
chidae, its transfer to the family Acanthocolpidae forces the fam- 
ily Pleorchidae to become a synonym of Acanthcolpidae. Pleorchis, 
at least superficially, suggests the subfamily Campulinae (family 
Fasciolidae). Similarities include such characters as large size, 
body spines, H-shaped ceca, lack of seminal receptacle, I-shaped 
excretory vesicle, preovarian uterus, and extensive vitellaria. The 
testes are entirely different and the Campulinae are parasites of 
marine mammals. Probably an important difference is the pres- 
ence of very definite eyespots on Pleorchis, the cercariae of which 
must therefore be oculate. Eyespots are lacking in all the known 
life cycles of Fasciolidae. The H-shaped ceca may have developed 
independently in Pleorchis and in Campulinae as well as in the 
Accacoeliidae. 
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Family ZOOGONIDAE 
Genus DIPLANGUS Linton, 1910 


DIPLANGUS TRIRADIATUS, new species 


PLATE 18, Figures 15, 16 


Description (based on nine mature and eight immature speci- 
mens from Menticirrhus undulatus and Roncador stearnst) .— 
Length 0.686 to 0.967 mm. One specimen 0.702 mm. in length did 
not contain eggs although gonads were well developed; another 
0.686 mm. in length did contain eggs. Body smooth, cylindrical, 
greatest width or thickness near acetabular level, 0.195 to 0.273 
mm. Forebody tapering but rounded, hindbody tapering and more 
pointed. Acetabulum protrusible and in all specimens greatly ex- 
tended so that the acetabular stalk is almost as long as or even 
longer than the hindbody; in one specimen the distance from the 
acetabulum edge to dorsal wall of body was practically the same 
as the total body length. Base of acetabular stalk from one-third 
to one-half body length from anterior end of body. The lateral 
position of most specimens prevented transverse measurements of 
the suckers. Oral sucker length 0.093 to 0.099 mm., thickness 0.081 
to 0.093 mm., width (two specimens) 0.083 to 0.092 mm. Acetabu- 
lum length 0.135 to 0.172 mm., thickness (one specimen) 0.135 
mm., width 0.144 to 0.179 mm. Ratio of lengths of oral sucker and 
acetabulum 1:0.91 to 2. Genital pore (gp, pl. 13, figs. 15, 16) 
median or submedian, opposite base of pharynx or slightly pos- 
terior to pharynx. Short prepharynx present; pharynx often but 
not always with a median constriction, 0.054 to 0.063 mm. long, 
0.029 to 0.050 mm. wide or thick. Esophagus (e) longer than 
pharynx, wide and thin walled. Ceca (ic) sinuous and extending 
to level of middle of anterior testis, some distance from posterior 
end of body, or rarely to posterior edge of posterior testis. Ex- 
cretory pore terminal; excretory vesicle I-shaped, extending past 
the posterior testis, ending dorsal to anterior testis. Testes globu- 
lar, diagonal, about midway between acetabular stalk and posterior 
end of body. Genital atrium (ga) a short thin-walled tube. Cirrus 
(cir) thick-walled, bulblike, becoming thin walled just before 
joining the atrium; cirrus sac and prostatic vesicle apparently lack- 
ing; seminal vesicle tubular, bipartite with a saclike, thin-walled 
anterior portion (sv') and a swollen §S- or V-shaped tube (sv?) 
with cellular walls (fig. 16) ; vesicle ending near base of acetabular 
stalk. Ovary globular, slightly anterior to but overlapping the 
anterior testis, to left of midline. Seminal receptacle (sr) round, 
well developed, preovarian. Vitellaria (v) in two lateral clumps 
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of follicles at ovarian level; follicles fairly large, 8 or 9 on each 
side, often pressed close together. Uterus extending posterior to 
testes; eggs, more or less collapsed in utero, 27 to 34, by 13 to 18h, 
almost always 82 to 34p by 138 to 16p. 

About 10 specimens from a related host, Umbrina roncador, dif- 
fered only in being somewhat larger (to 1.802 mm. in length), 
suckers somewhat nearer equal in size, and almost always in having 
a longer space between posterior extent of the uterus and posterior 
end of body. 

Hosts.—Menticirrhus undulatus (Girard), California corbina ; 
Roncador stearnsi (Steindachner), spotfin croaker ; Umbrina ron- 
cador Jordan and Gilbert, yellowfin croaker. 

Location.—Intestine. 

Types.—Holotype and paratype, U.S.N.M. Helm. Coll. No. 37147. 

Discussion.—D. triradiatus differs from D. parvus Manter, 1947, 
in its pointed posterior end, longer hindbody, much smaller ace- 
tabulum and in lack of a prostatic vesicle. It differs from D. miolec- 
ithus Manter, 1947, in development of the vitellaria, shorter ceca, 
diagonal testes, lack of prostatic vesicle, and smaller eggs. It is 
probably most similar to D. paxillus Linton, 1910. Some apparent 
differences such as the more posterior genital pore and the sinuous 
ceca might be due to the extreme extension of the acetabulum. 
However, D. triradiatus has diagonal rather than tandem testes, 
the excretory vesicle extends past the posterior testis, a distinct 
prostatic vesicle is lacking, and the eggs are almost always dis- 
tinctly smaller (usually 32 to 34p by 13 to 16 as compared with 
34 to 45, by 14 to 18,). Eggs of D. paxillus were measured in nine 
specimens from several host species at Tortugas, Fla., and only in 
one (from Balistes vetula) were eggs found less than 34, long. 

The name triradiatus is suggested by the triradiate appearance 
given the body by the long acetabular stalk. 


Family HAPLOSPLANCHNIDAE 
Genus HAPLOSPLANCHNUS Looss, 1902 


HAPLOSPLANCHNUS GIRELLAE, new species 


PLATE 13, FIGURES 17, 18 


Description —Small, elongate distomes of about equal width and 
thickness; widest and thickest at acetabular level; rounded an- 
teriorly but narrowing almost to a point posteriorly. The following 
measurements are based on seven specimens showing a dorsal 
or ventral view and three specimens showing, as did most of the 
specimens, a side view (pl. 13, fig. 17). Length 1.073 to 1.569 mm. ; 
width 0.219 to 0.290 mm.,; thickness 0.226 to 0.277 mm. Oral 
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sucker (os) wider than long; 0.153 to 0.204 mm. in transverse 
diameter ; 0.153 to 0.197 mm. in depth (dorsoventral). Dorsal wall 
of oral sucker much thicker than ventral wall; a small papillalike 
projection often visible on midventral line. Acetabulum, including 
aperture, slightly wider than long; 0.157 to 0.219 mm. in trans- 
verse diameter or subequal to oral sucker; sucker ratio 1:0.85 to 
1.04. Depth of acetabulum, as seen from side view, 0.124 to 0.146 
mm. or somewhat less than depth of oral sucker. Forebody 0.299 to 
0.431 mm. 
Prepharynx very short; pharynx (ph) globular, 0.043 to 0.076 
mm. long by 0.048 to 0.068 mm. wide by 0.051 to 0.059 mm. thick. 
Esophagus (e) not clearly demarked from cecum; cecum (ic) ex- 
tending to a point one-fourth to two-thirds distance from acetab- 
ulum to posterior end of body, usually ending dorsal to testis. 

Genital pore median, slightly nearer to oral- sucker than to 
acetabulum, opposite posterior edge of pharynx or slightly pos- 
terior to that level. Single testis (t), elongated oval, 0.182 to 0.277 
mm. long by 0.116 to 0.138 mm. wide, smooth; located usually 
somewhat anterior to middle of hindbody; posttesticular space very 
long, 0.292 to 0.474 mm., in only one specimen was it shorter than 
the forebody. Cirrus a thick-walled tube extending diagonally 
backward from genital pore, sometimes appearing spherical from 
surface view; prostatic vesicle (pv) ovoid to elongate, not appar- 
ent in many specimens; seminal vesicle (sv) a slightly sinuous 
tube ending dorsal to acetabulum; entering ventral side of pros- 
tatic vesicle slightly posterior to its middle. 

Ovary (ov) spherical or ovoid, immediately posterior to acetab- 
ulum or partly dorsal to acetabulum, pretesticular, median or 
submedian, usually slightly dextral. Seminal receptacle spherical 
or ovoid, largely dorsal and slightly posterior to ovary. Vitelline 
glands (v) not in definite follicles but in irregular longitudinal 
masses, lateral, usually from level of pharynx to well posterior 
to testis; always interrupted opposite testis. Anterior extent of 
vitellaria seems to be the anterior border of acetabulum although 
large cells in the forebody probably are vitelline cells; the posterior 
extent varies from one-half to four-fifths distance between testis 
and posterior end of body. Uterus preovarian, short, dorsal to left 
half of acetabulum. Eggs (fig. 18) large, few (1 to 7), measuring 
(uncollapsed) 73 to 80u by 48 to 53u. Excretory vesicle forking 
dorsal to testis. 

Host.—Girella nigricans (Ayres), common opaleye. 

Location.—Intestine. 

Number.—Very numerous. 

Types.—Holotype and paratype, U.S.N.M. Helm. Coll. No. 37144. 

Discussion.—Of the eight known species of Haplosplanchnus, H. 
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girellae is probably most similar to H. kyphosi Manter, 1947, and 
H. obtusus (Linton, 1910) from Tortugas, Fla. It differs from 
H. obtusus in its long posttesticular space, in the spherical shape 
of the seminal receptacle, in lacking distinct vitelline follicles, in 
the interruption of the vitellaria opposite the testis, and in shape 
of the eggs. It differs from H. kyphosi in its unlobed ovary, rela- 
tively larger acetabulum, elongated testis, interrupted vitellaria, 
and smaller body size. 


Family MONORCHIDAE 


Genus PROCTOTREMA Odhner, 1911 
PROCTOTREMA LONGICAECUM Manter, 1940 


Host.—Anisotremus davidsonii (Steindachner),* California 
sargo. 

Location.—Intestine. 

Number.—Two. 

Discussion.—This species is known hitherto from Anisotremus 
interruptus (Gill) from the Galapagos Islands. 


Family HEMIURIDAE 


Genus APONURUS Looss, 1907 
APONURUS TRACHINOTI Manter, 1940 


Host.—Porichthys sp.® 

Location.—Stomach. 

Discussion.—A single specimen agrees with the description of 
A. trachinoti except in one respect: the eggs measure 30 to 32 by 
13, rather than 25 by 10y. Since our specimen is somewhat larger 
(1.77 mm. long) and no other differences could be seen, it is felt 
a new species should not be named. Characteristic features are the 
shape of the egg (pointed at one end), ceca not reaching the pos- 
terior end, and the relatively small acetabulum (slightly less than 
twice the size of the oral sucker). 


Genus BRACHADENA Linton, 1910 


BRACHADENA PYRIFORMIS Linton, 1910 


Hosts.—Anisotremus davidsonii (Steindachner) ,* California 
sargo; Porichthys sp.° 
Location.—Stomach. 


8 New host record. 

®In the field this host was identified as Porichthys notatus Girard. Specimens were not saved 
for later verification, but it seems probable that the hosts were the locally more common Porich- 
thys myriaster Hubbs and Schultz, which had been recognized only a short time when this study 
was in progress. 
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Discussion.—A single specimen was collected from each of the | 
above hosts. Sucker ratio in this species is rather variable. The 
specimen from Porichthys has approximately a 1:2 ratio rather 
than the more usual 1:2.5 to 8. However, a 1:2 ratio occurs in 
Atlantic specimens from Ogcocephalus radiatus, Micropogon un- 
dulatus, and Calamus bajonado. This trematode is very common 
at Tortugas, Fla., where it has numerous hosts, and it is known 
also from North Carolina and Massachusetts. This record is the 
first from the Pacific. 


Genus ELYTROPHALLUS Manter, 1940 


ELYTROPHALLUS MEXICANUS Manter, 1940 


Host.—Paralabraz clathratus (Girard) ,'° kelp bass. 

Location.—Intestine. 

Number.—Two. 

Discussion.—This species was found to be common in a variety 
of fishes of Socorro and Clarion Islands (Mexico) and less common 
in the Galapagos Islands (Manter, 1940). The trematode is nor- 
mally a stomach parasite. 

In the following list of fishes the species are arranged by families 
in the sequence followed in the Jordan, Evermann, and Clark 
checklist (1930). 


HOST LIST 


CYPRINODONTIDAE: Killifishes 
Fundulus parvipinnis parvipinnis Girard, southern California killifish: 
Phyllodistomum sp. 
BoTHIDAB: Sinistral Flatfishes 
Paralichthys californicus (Ayres), California halibut: 
Bucephalopsis labiatus, new species. 
Stephanostomum denatum (Linton, 1900). 
Immature hemiurid. 
Immature Distomum fenestratum. 


SERRANIDAE: Sea Basses 


Mycteroperca pardalis Gilbert: 
Lepidapedon sp. 

Paralabrax clathratus (Girard), kelp bass: 
Elytrophallus mexicanus Manter, 1940. 
Plagioporus isaitschikowi (Layman, 1930). 


HAEMULIDAE: Grunts 


Anisotremus davidsonii (Steindachner), California sargo: 
Brachadena pyriformis Linton, 1910 
Proctotrema longicaecum Manter, 1940 


10 New host record. 
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GIRELLIDAE: Nibblers 
Girella nigricans (Ayres), common opaleye: 
Haplosplanchnus girellae, new species. 
Opechona orientalis (Layman, 1930). 
Opecoelus adsphaericus, new species. 


ScIAENIDAE: Croakers 
Menticirrhus undulatus (Girard), California corbina: 
Diplangus triradiatus, new species. 
Roncador stearnst (Steindachner), spotfin croaker: 
Diplangus triradiatus, new species. 
Umbrina roncador Jordan and Gilbert, yellowfin croaker: 
Diplangus triradiatus, new species. 
Genitocotyle acirrata Park, 1937. 
Pseudopecoelus umbrinae, new species. 
Stephanostomum cali fornicum, new species. 
Cynoscion nobilis (Ayres), white sea bass: 
Pleorchis californiensis, new species. 


CoTtmaE: Sculpins 


Clinocottus analis australis Hubbs, tide-pool woolly sculpin: 
Helicometrina elongata Noble and Park, 1937. 
Opecoelus adsphaericus, new species. 


EmpioTocipAE: Surfperches and Sea perches 
Damalichthys vacca Girard, pileperch: 
Genitocotyle acirrata Park, 1937. 
GoBIIpAE: Gobies 
Gillichthys mirabilis Cooper, mudsucker : 
Immature hemiurid. 
CLINIDAE 
Gibbonsia elegans (Cooper), ocellated sawfish: 
Bucephalus sp., immature, encysted. 
Helicometrina elongata Noble and Park, 1937. 
Gibbonsia metzi Hubbs, weed sawfish: 
Helicometrina elongata Noble and Park, 1937. 
Pseudopecoelus gibbonsiae, new species. 
BATRACHOIDIDAE 
Porichthys sp.: — 
Aponurus trachinoti Manter, 1940. 
Brachadena pyriformis Linton, 1910. 


An examination of the foregoing list reveals a striking degree of 
fidelity between the digenetic trematodes and their definitive ma- 
rine fish hosts in southern California. Only 3 of the 17 species of 
digenetic trematodes identified in this study have been found to 
transgress family bounds in their definitive hosts. These are 
Helicometrina elongata, Genitocotyle acirrata, and Opecoelus ad- 
sphaericus. 
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EXPLANATION OF PLATES 


: 


All drawings were made from stained permanent mounts in | 
clarite, by aid of a camera lucida. Katharine Hill Paul, scientific © 
‘ artist in the department of zoology of the University of Illinois, 
prepared the drawings and arranged the plates. 


SYMBOLS USED 


a, anus It, lateral excretory trunk 
ac, acetabulum mt, median excretory trunk 
ace, anterior cecum 0, egg 
ap, acetabular papilla ol, oral lip 
as, anterior sucker os, oral sucker 
ca, cecal arm Ov, ovary 
cir, cirrus ph, pharynx 
cs, cirrus sac pv, prostatic vesicle 
e, esophagus sr, seminal receptacle 
es, eye spots sv, seminal vesicle 
ex, excretory vesicle t, testis 
ga, genital atrium ut, uterus 
gp, genital pore v, vitellaria 
ic, intestinal cecum yr, yolk reservoir 
PLATE 12 
1,2. Bucephalopsis labiatus, new species: 1, Holotype as viewed from ven- 
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11, 12. 
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tral surface; 2, lateral view of pharynx and oral lip as seen in a 
paratype individual. 

Opecoelus adsphaericus, new species: 3, Holotype as viewed from right 
side; 4, acetabulum of a paratype as viewed from lateral surface to 
show papillae, one pair of the lateral papillae not shown; 5, region 
of genital atrium showing relations of ducts to other structures. 

Pseudopecoelus gibbonsiae, new species: 6, Holotype in side view; 
7, detail showing structures associated with the genital atrium. 

Pseudopecoelus umbrinae, new species: 8, Holotype as viewed from 
ventral surface; 9, relations of genital ducts to the genital pore in 
a paratype individual. 


PLATE 13 


Helicometrina elongata Noble and Park, 1937, viewed from the ventral 
surface. Specimen from intestine of Clinocottus analis australis. 
Opechona orientalis (Layman, 1980) Ward and Fillingham, 1934: 11, 

Entire worm chiefly from ventral view; 12, detail of posterior ex- 
tremity showing relations of the excretory trunks and vesicle. 
Stephanostomum californicum, new species: Morphology of holotype. 
Pleorchis californiensis, new species: Holotype as viewed from dorsal 
surface. Only the dorsal series of testes is shown. 
Diplangus triradiatus, new species: 15, Holotype in side view; 16, An- 
terior extremity of a paratype, showing details of structure. 
Haplosplanchnus girellae, new species: 17, Holotype in lateral view; 
18, a single uterine egg. 
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SPECIES OF BUCEPHALOPSIS, OPECOELUS, AND PSEUDOPECOELUS. 


FOR EXPLANATION SEE PAGE 340. 
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PARASITIC CRUSTACEA FROM BIMINI, BAHAMAS 


By A. 8. PEARSE 


THIs paper deals with the parasitic copepods, isopods, and barn- 
acles collected from fishes and crustaceans during a month’s work 
(October 13 to November 15, 1948) at the Lerner Marine Lab- 
oratory of the American Museum of Natural History at Bimini, 
Bahama Islands. In all, 368 fishes of 73 species were examined. 
Of these, 171 individuals (46 percent) of 23 species (31 percent) 
yielded 290 parasitic copepods, and 140 individuals of 50 species 
carried none. Of the crustaceans that might be expected to harbor 
copepods, 10 species were examined; 504 individuals of 4 species 
harbored 67 copepods, and 129 individuals of 6 species carried 
none. 

Recorded or described herein are 34 species, 17 of which appear 
to be new. My thanks are due to Dr. C. M. Breder, director of the 
Lerner Laboratory, and to the resident staff, for the opportunity 
of making this study, for the facilities furnished, and for help in 
collecting. I am grateful also to the staff of the United States Na- 
tional Museum, who permitted me to examine Pilsbry’s (1907) 
types of Octolasmis geryonophila and O. americanum. Paul L. Illg 
examined the copepod specimens with me and helped me look up 
rare literature. 
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Class CRUSTACEA 
Order COPEPODA 
Suborder HARPACTICOIDA 
Family HARPACTICIDAE 


Genus ZAUS Goodsir 


| 


ZAUS GOODSIRI Brady 


Zaus goodsiri BRADY, A monograph of the free and semi-parasitic Copepoda 
of the British Islands, vol. 2, p. 156, pl. 66, figs. 10-13, 1880. 


Two specimens, one a male and the other a female, were taken 
from a dish in which a squirrelfish, Holocentrus ascensionis (Os- 
beck), was kept for examination. They probably came from the 
fish. 


Family CANTHOCAMPTIDAE 
Genus CANCRINCOLA Wilson 


CANCRINCOLA JAMAICENSIS Wilson 


Cancrinola jamaicensis WILSON, Proc. U. S. Nat. Mus., vol. 44, p. 264, pl. 50, 
fig. 281; pl. 51, figs. 282, 288; pl. 52, 1913. 


Three females were taken from the gills of a crab, Gecarcinus 
sp.; 62 from the gills of 13 land crabs, Cardisoma guanhumi La- 
treille; and 2 from 489 mud crabs, Panopeus herbstii H. Milne- 
Edwards. 


Suborder CALIGOIDA 
Family CALIGIDAE 


Genus ANURETES Heller 
ANURETES BREVIS, new species 
FIGURE 67 


Male.—Carapace a fifth wider than long, posterior angles 
rounded, lateral lobes reaching to the third thoracic segment and 
somewhat less than half total length; the lateral and posterior 
margins finely striate. Fourth thoracic segment one-sixth as long 
as wide. Genital segment a little more than half as long as wide, 
with two lateral elliptical areas; each bears at the posterior medial 
border a narrow lamina armed with four setae. No abdomen. 
Caudal rami one-third wider than long, triangular and truncate 
laterally, with three large and four small terminal plumose setae. 





PARASITIC CRUSTACEA FROM BIMINI—PEARSE 343 


First antennae 2-segmented; first segment almost as long as 
second, armed with 19 setae on the anterior and 3 on the lateral 
margin; terminal segment bears six apical setae. Second antenna 
large and stout, the terminal claw armed with a spine and a lateral 
seta near base; first two segments about as long as claw. Mouth 
tube conical, wider at base, truncate at tip. Mandible curved at 
tip and bears about 15 small teeth. First maxilla spinose, bears one 
small lateral spine and has two setae at base (fig. 67, d). Second 
maxilla slender, bearing a long and a short terminal seta. The 
furculalike support between the first legs (fig. 67, e) is nearly 
three times as wide as long, the branches short and conical. 

The first leg uniramous, with a posterior seta on the basal seg- 
ment; second segment a third longer than first, setose posteriorly ; 
third segment half as long as second, bearing three hooks and four 
plumose setae. Second leg biramous; rami 3-segmented ; endopod 
and exopod with rounded laminae on basal segments, that on the 





Ficure 67.—Anuretes brevis, new species: a, Ventral view of male; b, frontal plate 
and first antenna; ¢, first leg; d, mouth tube and first maxilla; e, furculalike sup- 
port between bases of first legs; f, fourth leg; g, third leg; 4, second leg. 
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exterior of the endopod setose, that on the median edge of the | 
exopod smooth; second segment of exopod with two spines and a 
plumose seta; terminal segment with two spines and seven plumose ~ 
setae; first segment of endopod with a median plumose seta ; second — 
segment setose laterally and with two plumose setae medially ; third 
segment with six plumose setae. Third leg biramous; with a 
laminate segment that bears a strong hook; exopod 2-segmented ; 
the terminal segment ending in a spinose disc; the endopod 1-seg- 
mented and also ending in a spinose disc. Fourth leg 3-segmented ; 
first segment short; second segment almost 20 times as long; third 
segment one-fourth longer than second, tipped with four long 
setae. Fifth legs on genital segment are laminate plates with four 
plumose setae. 

Measurements: Body 1.55 by 1.52 mm.; genital segment 0.2 by 
0.5 mm. 

Female.—Unknown. 

Type.—vU.S.N.M. No. 88576. 

Host.—The sheepshead, Archosargus probatocephalus (Wal- 
baum) ; on gills. 

Remarks.—The name indicates that the species is short. Wilson 
(1905) described no males. This may be the male of Aneuretes 
heckelii Krdyer (1863) or A. parvulus Wilson (1913), but there is 
no furcula, and the mouth parts and legs are so different that it 
seems desirable to make a new species for it; e.g., the second anten- 
na has a seta and a spine on the inside of the terminal hook, the first 
maxilla has a lateral spine; the legs are different in proportions 
and armature, and the caudal rami are wider and more triangular 
than in Kréyer’s species; the third legs terminate quite differently 
from Wilson’s species. 


Genus CALIGUS Miller 
CALIGUS ASPERIMANUS, new species 
FIGURE 68 


Female.—Carapace somewhat shorter than remainder of body, 
slightly wider than long, the sides spreading a little posteriorly ; 
posterior sinuses rather deep and wide; median lobe rounded. 
Free thoracic segments short and narrow. Genital segment barrel- 
shaped; about as long as abdomen. First segment of abdomen two- 
thirds as long as second; anal sinus well marked. Caudal rami 
less than half as long as second segment of abdomen ; terminated 
by three plumose setae and three short spines, ciliated near tips 
medially. 
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Lunule large and prominent. First antennae setose on anterior 
margins lateral to lunules and near tips posteriorly ; terminal seg- 
ment slender with one claw and several setae. Second antennae 
small, terminal hook half as long as preceding segment. First 
maxilla a simple spine with two setae at base. Mouth tube broad, 
elliptical. Second maxilla slender, terminated by two strong curved 
setae. Maxilliped is most characteristic and the specific name 





Ficure 68.—Caligus asperimanus, new species: a, Ventral view of male. Female: 
b, first leg; c, third leg; d, fourth leg; e, furcula; f, posterior end; g, mouth tube 
and first maxillae. 
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(“rough hand”) refers to it; the terminal hook is armed midway 
with a strong, sharp spine, which rests against a nodule on the 
preceding segment, which is also armed with two short sharp > 
spines near the tip of the hook. Furcula slender with the arms _ 
diverging very little, invested anteriorly with tripartite sharp- » 
pointed cap. 
First lez uniramous, with a broad basal joint, which bears two ) 
rows of spinules anteriorly, and a pair of short, sharp spines on . 
the posterior-lateral angle; second segment slender, tapering, , 
spinulose distally; terminal segment bears three hooks and four’ 
plumose setae. Second leg biramous, basal segment twice as long ° 
as wide; exopod 3-segmented, proximal segment with two spines } 
and two plumose setae; endopod 3-segmented, with one, three, and | 
six plumose setae. Third leg lamellate, biramous; base with a, 
strong hook; exopod 2-segmented; proximal segment with a: 
crinkled border and two and four curved plumose setae; endopod | 
biramous, distal segment with a spine and six plumose setae. . 
Fourth leg 4-segmented, with five spines. Fifth leg represented by ' 
three small spines on the genital segment. 
Measurements: Body length 3.3 mm.; width of carapace 1.9 mm. 
Male.—Similar to female, but the endoned of third leg is longer. , | 
Types.—Female, U.S.N.M. No. 88563; male, U.S.N.M. No. 88562... 
Remarks.—This species differs from Caligus bonito Wilson 
(1905), which appears to be closest to it, in the armature of the: 
maxilliped, particularly the rough palm, the character of the fur-- 
cula, and the shape of the genital segment. | 





CALIGUS SPINOSURCULUS, new species 
FIGURE 69, a—c 


Female.—Carapace orbicular, slightly wider than long (1.78 by’ 
1.6 mm.) ; with a spinous suckerlike organ (fig. 69, c) on each side’ 
at the posterior end, and for this character the species is named ;; 
carapace less than half the total length (1.6-3.4 mm.). Genital 
segment oval and slightly bilobed posteriorly. Abdomen 1-seg-- 
mented, rectangular, slightly curved on sides; about one-fourth) 
as long as the genital segment (0.32-1.12 mm.) ; about two- thirds; 
as wide as long (0.22-0.32 mm). Anal sinus not deep, a small| 
papilla on either side of it, and lateral to these five or six setae. 
The caudal rami are short, less than one-fourth as long as abdo-- 
men; armed with four plumose setae. 

Lunules shallow and small; first antennae not prominent; ter-1 
minal segment slender. Second antenna small and slender ; middle: 
segment spinulose. First maxilla with a small medial spine near: 
its middle, two setae at base. Second maxilla slender, terminated’ 
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by two curved setae. Maxilliped stout, with a short spine near base 
of second segment. Mouth tube rectangular, with rounded corners. 
Furcula small and short, the arms curved inward slightly; blunt 
process at each anterior angle. 

First and second legs normal for caligids. Third leg with flat 
base that is crossed by a longitudinal row of spinules and bears a 
circular disc near its median border that has 9 or 10 short spines 
on its border and one or two in its interior; the endopod bears a 
hook that is smaller than the one on the basipod. The fourth leg 
has five very short spines near the tip and the three terminal seg- 
ments are short. The fifth leg is represented by three spines at 
the posterior-lateral margin of the genital segment. 





Ficure 69.—a-c, Caligus spinosurculus, new species: Female: a, Ventral view; J, 
furcula; c, spiny sucker at posterolateral angle of carapace; d, Caligus germot, new 
species: Ventral view of male; e-g, Lernanthropus amplitergum, female: e, First 
leg; f, second leg; g, ventral view of cephalothorax. 
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Male.—Unknown. 

Type.—U.S.N.M. No. 88566. 

Hosts.—A single female was taken from a gill of a yellow jack, 
Caranx bartholomaeit (Cuvier and Valenciennes). Another female 
was collected from a gill of a common jack, Caranx hippos (Lin- 
naeus). A mutilated specimen that appears to belong to this 
species came from a gill of a rock hind, E'pinephelus adscensionis 
(Osbeck). 

Remarks.—This species differs from Caligus bonito Wilson 
(1905) and C. tsonyx Steenstrup and Lutken (1861) in the shape 
and length of the genital segment, in the short spines at the tip of 
the fourth leg, and in possessing a peculiar spinulose suckerlike 
organ at the posterior angles of the carapace and a sucker with a 
ring of spines on the third leg. 


CALIGUS GERMOI, new species 
FIGURE 69, d 


Female.—Carapace somewhat wider than long (1.7-1.5 mm.), 
more than half the entire length; rather truncate than rounded at 
the posterior ends; lateral margins finely striate. Genital segment 
one-fourth wider than long, barrel shaped. Abdomen 2-segmented, 
one-fifth wider than long. Caudal rami slightly wider than long, 
armed with three long plumose and one short terminal setae and 
one lateral plumose seta. 

On the basal segment of the first antenna are several small 
setae lateral to the lunule; the second segment longer than the 
first, which is terminated by six hooks and four setae. Second an- 
tenna stout, with two strong spines near base of hook. First max- 
illa with a spine on the middle of the median margin. Second 
maxilla, slender, with two curved terminal setae. Maxilliped with 
two setae near the base of the second segment; terminal claw 
curved, with two stout setae. Furcula with base about as long as 
the divergent branches, with a small spine at each of the anterior 
angles and a stout median anterior spine. Between the bases of 
the third leg a furculalike support bears a large and a small spine 
at each anterior lateral angle and two posterior arms that curve 
laterally and have acute tips. 

First swimming leg uniramous; terminal segment bears three 
spines and six setae. Second leg biramous; exopod with three 
segments and its terminal segment lamellate, bearing two spines 
and five setae. The third leg is flattened and its basal segment is 
fringed with minute setae and bears a strong posterior hook; on 
its median margin is a sucker with five stout spines about its mar- 
gin; a l-segmented, setose exopod and a 2-segmented endopod 
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are present toward the median line from the hook. The fourth leg 
bears five terminal spines. Fifth leg represented by two short 
spines at the posterior end of the genital segment. 

Measurements: Body length 1.7 by 2.6 mm.; genital segment 
0.5 by 0.4 mm. 

Male.—Unknown. 

Type.—U.S.N.M. No. 88569. 

Host.—A single female was taken from a gill of a finned 
albacore, Germo alalunga (Gmelin). 

Remarks.—This species differs from all the others in the genus 
in having feebly developed lunules, in the size and the distribution 
of the spines on the second antennae and maxillae, the character 
of the furcula, the presence of a characteristic furculalike support 
between the bases of the third legs, and a sucker on each side of 
this armed with five stout spines. 


Genus LERNANTHRCPUS Blainville 


LERNANTHROPUS AMPLITERGUM, new species 


FIGURES 69, e—g; 70, a; 71 


Female.—Body robust; dorsal plate slightly wider than regions 
anterior to it. Cephalothorax covered by a plate that is indented 
posteriorly and has a wide median projection anteriorly. In more 
mature individuals the posterior indentation is deeper and the 
sides are straighter (fig. 69, g), because they are turned ventrally. 
Second thoracic segment is almost as wide as the cephalothorax, 
with curved lateral margins. Third segment longer than second, 
wider posteriorly. Fourth segment about half as wide as third 
where the fourth legs are attached but bearing rounded conical 
lateral projections anteriorly. Genital segment less than one-third 
as wide as third segment. Caudal rami reach near the posterior 
end of the dorsal plate; slender, cylindrical. Fourth legs extend 
one-third their length beyond dorsal plate, which is wide and often 
indented in the midline posteriorly. Egg strings extend half or 
more of their length beyond dorsal plate; contain 42-42, 33-39, 

471 eggs, 

First antennae concealed beneath front and not visible in any 
specimen. Second antenna with a sharply curved terminal hook, 
which has a stout short spine near its base. Mouth tube conical 
with a wide base. First maxilla with 2 short terminal setae. Sec- 
ond maxilla with a terminal hook that is spinulose on the inside 
of its curve and is preceded by a stout spine. Maxillipeds stout, 
with terminal hook slightly curved. 
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First leg with spinulose basipod ; exopod tipped with five strong 
spines; endopod with a long terminal seta; medial to this is a 
strong seta. Second leg with a spinulose basipod; exopod ends in 
a spinulose disc; endopod spinulose, with a single seta. Third leg 
uniramous, flat, lamellate. Fourth leg biramous; rami slender, 
tapering, rounded at tips, more than four times as long as base, 
extending one-third their length beyond dorsal plate. Fifth legs 
uniramous, cylindrical, one-tenth as long as fourth leg, extending 
diagonally back on each side of genital segment. 

Measurements: Length 2.5-3.3 mm. 

Male.—Like female but without a dorsal plate, smaller, and 
with the third legs with two slender rami instead of being flat 
plates. First antennae 5-segmented. Caudal rami with three 
spines on lateral margins. 

Measurements: Length 1.8 mm.; width of carapace 0.52 mm. 

Type.—U.S.N.M. No. 88548. 

Hosts.—Three females were taken from the gills of porkfish, 





Ficure 70.—Lernanthropus amplitergum, new species: a, Ventral view, female; b-e, 
Lernanthropus -bifidus, female: b, Dorsal plate; c, ventral view of entire female; — 
d, second antenna; @, first leg. | 


PARASITIC CRUSTACEA FROM BIMINI—PEARSE 351 


Anisotremus virginicus (Linnaeus), eight from the gills of mar- 
gatefish, Haemulon albidum Cuvier and Valenciennes, three from 
the blue-striped grunt, Haemulon sciurus (Shaw), and nine from 
the barred grunt, Conodon nobilis (Linnaeus). One male was col- 
lected from a gill of a margatefish. 

Remarks.—This species is like Wilson’s (1913) L. fondeus and 
L. spiculatus. It differs from the former in the size of the dorsal 
plate and from the latter in the lack of frontal lobes and the shape 
and the armature of the mouth parts and legs. It differs from 
Steenstrup and Lutken’s (1861) L. konigii in the shape of the ceph- 
alothorax and the dorsal plate, in the shape of the abdomen, and 
the smaller size of the fifth legs. It is unlike Heller’s (1868) L. 
lativentris in the shape and the size of the dorsal plate and the 
cephalothorax; and from his L. nobilis in the same manner. The 
name refers to the wide dorsal plate. 


LERNANTHROPUS BIFIDUS, new species 
FIGuRES 70, b-e; 72, a—d 


Female.—Color cinnamon-brown. General form rather stocky. 
Cephalothorax longer than wide, with two lateral anterior lobes, 
the anterior one-half narrower than the posterior. Next two seg- 
ments separated by distinct dorsal and lateral grooves. Dorsal 
plate is cleft through half its length (hence the name, bifidus) and 
the lateral lobes overlap somewhat; about as wide as long; wider 
than preceding segments. Abdomen and genital segment wider 


= 


oN 


Ficure 71.—Lernanthropus amplitergum, new species, male: a, Cephalothorax, dorsal 
view; 5, pesterior end; c, ventral view of body. 
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than long. Egg strings longer than the body, the right one, though 
incomplete, containing 204 eggs. Caudal rami leaflike, acutely 
pointed, and longer than the abdomen and genital segment com- 
bined. 

First antennae partly concealed by lateral lobes, apparently 
6-segmented; basal segment widest. Second antenna stout; termi- 
nal claw half as long as preceding segment, with a short blunt spine 
near its base. Second maxilla small, partly concealed by lateral 
lobes. Maxilliped smaller than second antenna. 

First and second legs biramose; rami l-segmented. First leg 
with elliptical endopod and with one long terminal seta; exopod 
bearing five stout spines and smaller spines between these. Second 
leo with one long endopod and severa! shorter setae, ciliated along 





Ficure 72.—a-d, Lernanthropus bifidus, new species: a, Second leg of female; 4, ven- 
tral view of entire male body; c, first maxilla; d, first and second legs; e-g, Ler- 
nanthropus hiatus, male: e, Ventral view; f, first and second legs; g, caudal rami. 
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margins; exoped with four strong terminal spines and others on 
posterior surface. Third legs flat, biramous; exopod rhomboidal, 
endopod three times as long and pointed. Fourth legs narrower, 
biramous. Legs 3 and 4 extend beyond dorsal plate posteriorly. 

Measurements: Length 4.8 mm. 

Male.—Cephalothorax slightly wider and almost as long as the 
remainder of the body; both ends squarely truncated. Genital seg- 
ment slightly narrower than preceding with two red spermathecae 
and two setae just posterior to them. Caudal ramus four times as 
long as wide, setose on lateral margins, bearing two short terminal 
setae, and two ventrally near the base. 

First antennae 6-seomented. Second antennae longer and stout- 
er than that of female; with two stout spines on hook near its 
base and several minute spines between these. First maxilla with 
two terminal setae and some smaller terminal setae, also a basal 
seta. Second maxilla with hook, spinulose near tip and bearing 
two larger spines. Maxilliped stout, spinulose along margin of 
penultimate segment opposite terminal hook, with a spine near 
tip of hook. 

First leg with the exopod bearing five spines; endopod setose 
on margins and ending in a long seta. Second leg with exopod 
ending in a spinulose sucker; the endopod setose medially on basal 
segment and bearing a long terminal seta. Third leg biramous, 
endopod about one-third as long as exopod and mostly dorsal 
to the genital segment. Right fourth leg uniramous (an abnor- 
mality) and left leg biramous; the endopod three-fifths as long as 
exopod; the whole leg extends half its length beyond the caudal 
rami. 

Measurements: Length 2.2 mm. 

Types.—Female, U.S.N.M. No. 88640; male, U.S.N.M. No. 88542. 

Host.—Two females and a male were taken from the gills of 
muttonfishes, Lutianus analis (Cuvier and Valenciennes). 

Remarks.—This species resembles Wilson’s (1932) L. longipes, 
but it has the posterior dorsal plate of the female more deeply 
cleft; the fourth legs as not so long as in that species. The arma- 
ture of the appendages also differs considerably. This species is 
much smaller. © 


LERNANTHROPUS HIATUS, new species 
FIGURE 72, e—g 


Male.—Body short (1.7 mm.) ; cephalothorax nearly half as long 
as remainder of body. The caudal rami do not reach as far back 
as the endopod of the fourth leg; they are armed above with small 
setae near their bases and tipped with three small setae. 
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First antenna 6-segmented. Second antenna stout, the terminal 
hook bearing two small spines and the preceding segment with 
one short spine. Mouth tube slender, triangular. First maxilla 
with two stout terminal setae, one of which is three times the 
length of the other; wide space (0.25 mm.) between the antennae 
and the first maxillae. Second maxilla about two-thirds as large as 
maxilliped; hooks of both smooth. 

First lez with basipod with several acute spines, with 1-seg- 
mented exopod that bears five terminal spines; endopod with a 
long terminal seta. Second leg with exopod terminating in a sucker 
armed with large and small spines; endopod with one terminal 
seta. The posterior part of the body shows no evidence of seg- 
mentation.. The third legs have an endopod which is less than 
one-fourth as long as the exopod; that of the fourth leg is less 
than half the length of the exopod. 

Female.—Unknown. 

Type.—U.S.N.M. No. 88560. 

Host.—A single male taken from the gills of the long-finned 
albacore, Germo alalunga (Gmelin). 

Remarks.—This male differs from other species in the genus 
in having a very wide space between the antennae and the mouth 
tube and the first maxillae (hence the name hiatus), in the ar- 
rangement of spines on second antennae, and in the arrangement 
of the setae on the caudal rami. It appears to be closest to Steen- 
strup and Lutken’s (1861) L. konigz but it differs from that spe- 
cies in the more slender body, especially in the fewer segments in 
the first antenna, the spines on the second antenna, and the spinous 
sucker on the exopod of the second leg. 


LERNANTHROPUS SPICULATUS Wilson 


Lernanthropus spiculatus WILSON, Proc. U. S. Nat. Mus., vol. 44, p. 233, pl. 38, 
figs. 185-189, 1918. 


One female was taken from a gill of a lane snapper, Lutianus 
synagris (Linnaeus). 


LERNANTHROPUS LONGILAMINA, new species 
FIGURE 73 


Female.—Body stocky, the dorsal plate wider and longer than 
remainder of body. Two prominent lateral lobes at anterior end, 
which cover the extended second antennae almost to the hooks 
(fig. 73, d), two deep lateral constrictions behind the cephalotho- 
rax. Egg strings projecting a little beyond the dorsal plate, in the 
type bearing 50 and 51 flat eggs. 
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First antenna 6-segmented, hidden beneath head lobes. Second 
antenna large and strong; terminal hook sharply bent, two small 
spines near its middle. First maxilla ciliate at tip and bearing 
one seta at base. Mouth tube slender and triangular. Second max- 
illa less than half as large as maxilliped; the latter spinulose where 
its terminal hook meets the preceding segment. 

First leg with a somewhat spinulose basipod; exopod with five 
terminal spines ; endopod with a setose margin and a long terminal 
seta. Second leg with a spinulose tip on the exopod and a single 
seta on the endopod. Third leg flat, biramose, and extended ven- 
trally or laterally; rami unsegmented, wider at tip than at base, 
and truncate. Fourth leg with two short, cylindrical, tapering 
rami not quite reaching end of dorsal plate, lateral ramus ending 
in a short, sharp, laterally directed spine. Genital segment twice 





FicurE 73.—Lernanthropus longilamina, new species: Female: a, First maxilla; 3, 
mouth tube; c, ventral view; d, dorsal view of cephalothorax and second antennae. 
Male: e, First maxilla; f, first and second legs; g, maxilliped; 4, ventral view. 
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as wide as long, with rounded lateral angles, wider in front than 
behind. Abdomen 2-segmented; first segment three times as long 
as wide; second segment one-fourth as long as first. Caudal rami 
slender, tapering, twice as long as genital segment; tipped with 
three short setae. 

Measurements: Length, 3 mm. 

Male.—Front of head straight, without lobes. Cephalothorax 
slightly wider and shorter than remainder of body, from which 
it is sharply separated laterally by incisions; covered dorsally by 
an elliptical plate. Second to fourth thoracic segments wider than 
genital segment, which is about as long as the remainder of the 
thorax. Anal papillae setose, as are the caudal rami distally. 

First antenna 6-segmented; at front of head. Second antennae 
larger than those of female; terminal hook curved, spinulose at 
tip. Mouth tube long and slender. First maxilla with a long basal 
seta and 2 terminal setae. Second maxilla with spinulose terminal 
hook. Maxilliped slender, not much larger than second maxilla. 

First legs spinulose on basipod; exopod with five terminal 
spines ; endopod setose on median border, with one terminal spine. 
Second legs with exopod ending in a circular spinose disc; the basi- 
pod and endopod setose medially, the latter with a single terminal 
spine. Third and fourth legs flat, uniramous, leaflike, with pointed 
tips; the fourth about twice as long as the third, extending far 
beyond the caudal rami, which are slender, one-fourth as long as 
the fourth legs, and tipped with a single seta. 

Measurements: Length, 2.2 mm. 

Types.—Female, U.S.N.M. No. 88555 ; male, U.S.N.M. No. 88556. 

Hosts.—Three females and one male taken from the gills of 
sheepshead, Archosargus probatocephalus (Walbaum), and seven 
females from the saucer-eyed porgy, Calamus calamus (Cuvier and 
Valenciennes). 

Remarks.—This species is like Wilson’s (1922) L. chlamydotus 
and L. penulatus in having a long dorsal plate, but it differs from 
them in having frontal lobes in the female, in the shape of the 
dorsal plate, and in the shape and armature of the mouth parts. 
The frontal lobes are like those of L. caudatus, but the dorsal plate 
is quite different from that species. It most closely resembles L. 
pagelli Kr¢yer (1863), but it differs in the greater spinosity of the 
mouth parts, the shape of the male and female abdomens, and 
caudal rami. It also resembles L. pupa Burmeister (1833), but it 
differs in the armature of the mouth parts, in the character of the 
first maxillae, the armature of the exopod of the second legs, and 
the caudal rami, and in its smaller size. 
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Family DICHELESTHIIDAE 


Genus HATSCHEKIA Poche 
HATSCHEKIA ALBIRUBRA Wilson 


Hatschekia albirubra WILSON, Proc. U. S. Nat. Mus., vol. 44, p. 239, pl. 41, 
figs. 209-215, 19138. 


Five females were taken from the gills of gray snappers, Luti- 
anus griseus (Linnaeus). 


HATSCHEKIA OBLONGA Wilson 


Hatschekia oblonga WILSON, Proc. U. S. Nat. Mus., vol. 44, p. 242, pl. 42, 
figs. 222-226, 1913. 


Six females were collected from the gills of gray snappers, Luti- 
anus griseus (Linnaeus), and one from a gill of a schoolmaster, 
L. apodus (Walbaum). 


HATSCHEKIA LINEARIS Wilson 


Hatschekia linearis WILSON, Proc. U. S. Nat. Mus. vol. 44, p. 246, pl. 44, 
figs. 240-246, 1913. 


Twenty-six females came from the gills of margatefishes, Hae- 
mulon album Cuvier and Valenciennes; 11 from blue-striped 
grunts, H. sciurus (Shaw) ; and 15 from barred grunts, Conodon 
nobilis (Linnaeus). 


HATSCHEKIA INSOLITA Wilson 


Hatschekia insolita WILSON, Proc. U. S. Nat. Mus., vol. 44, p. 245, pl. 42, 
figs. 227-232, 1913. 
A female came from a gill of a rock hind, Epinephelus adscen- 
sionis (Osbeck). 


HATSCHEKIA ANGULATA, new species 


FIGURE 74, a—g 


Female.—Sides of head produced into triangular, rounded lobes. 
Body behind head triangular, widest near the front, anterolateral 
angles rounded; posterior end truncate with rounded angles; two 
segments indicated by lateral indentations and cross divisions. 
Carapace widest in the middle, constricted somewhat just behind 
middle; posterior margin rounded at corners and slightly indented 
in middle. Genital segment and abdomen fused. Lobes at sides 
extend beyond abdomen. Caudal rami minute and armed with a 
single seta. Eggs large, 9-11, 15-16 in a string. 
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First antenna 6-segmented, sparsely setose. Second antenna 
has terminal hook with a swollen base. Mouth tube slightly wider 
than long. Maxilliped slender, with a double terminal hook. 

Legs close together; not visible in dorsal view; arising from 
narrow ventral laminae. First leg with one spine on basipod and 
two spines on terminal segment; endopod with four apical spines; 
endopod with one spine on proximal segment and three on distal 
segment. Second leg with one spine on proximal segment of exo- 
pod and three on distal segment; endopod with one spine on basal 
segment and four on distal segment. 

Measurements: Whole body 0.6 mm.; head 0.15 mm.; thorax 
and abdomen 0.58 mm.; width of whole body 0.9 mm.; head 0.3 
mm.; thorax 0.4 mm. 

Male.—Unknown. 

Type.—U.S.N.M. No. 88518. 

Hosts.—Six females were taken from the gills of the black angel- 
fish, Pomacanthus arcuatus (Linnaeus) and three from the French 
angelfish, P. paru (Bloch). 

Remarks.—This species resembles Wilson’s (1913) H. uwncata 
and H. insolita, but it differs in the shape of the head, the length 
of the caudal rami, the greater number of eggs in the egg-strings, 
the double hook at the distal end of the maxilliped, and the shape 
of the body. 


HATSCHEKIA PARVA, new species 


FiGcureE 74, h-k 


Female.—Head a little wider than remainder of body (0.17-0.14 
mm.) and about one-fourth as long, truncate and with median 
notch in front, tapered a little and rounded behind. First and sec- 
ond legs in plain view, as they protrude laterally. Eggs large, 4-6 
in a string. 


First antenna 3-segmented and somewhat setose. Second an- | 


tenna long, constricted at the proximal third of its basal joint; 
terminal hook sharply bent at its distal third and sharp. Mouth 
tube far back on head behind bases of maxillipeds, rectangular 
with rounded corners, slightly longer than wide. First maxilla 
small, with one short seta. Maxillipeds with wide second segment, 
a narrow segment distal to that, and a short slightly bifid terminal 
hook. 


Both pairs of legs are biramous. First leg with exopod 2-seg- | 
mented and armed with two plumose setae; endopod 2-segmented, — 


with two setae on the tip of the distal segment. Second leg with 
both rami 2-segmented; each segment of the exopod has one ter- 
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minal seta; the second segment of the endopod bears one long and 
one short seta. The caudal rami are indented on the median-distal 
angle, bear two terminal setae and are about one-tenth the length 
of the postcephalic body. The egg strings are not attached directly 
to the genital segment but are appended to strings. 

Measurements: Length 0.72 mm. 

Male.—Unknown. 

Type.—U.S.N.M. No. 88529. 





Ficure 74.—a-g, Hatschekia angulata, new species, female: a, Ventral view of head; 
b, posterior end; c, ventral view of body; d, second antennae; e, maxilliped; f, 
first antenna; g, first and second thoracic segments with legs. A-k, Hatschekia 
parva, new species, female: 4. Ventral view; i, first and second legs; j, posterior 
end; &, ventral view of left side of head. /-m, Hatschekia exigua, new species: 
Ll, Ventral view of female; m, dorsal view of cephalothorax. n-t, Hatschekia ampli- 
capa, new species, female: 2, Ventral view of head; @, #, first and second legs; 
g, egg string; r, female ventral view; s, maxilliped; ¢, posterior end. u-w, Hatsch- 
ekia sp., female: u, Ventral view of head; v, posterior end; w, whole body. 
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Host.—Three females, one with egg strings, were taken from 
the gills of a hogfish, Lachnolaimus maximus (Walbaum). 

Remarks.—This species is quite different from H. linearis, which 
Wilson (1913) described from the hogfish. It more nearly resem- 
bles his H. iridescens, but it also differs from that species in shape 
of the head, the shape of the second antennae, the position and 
armature of the swimming legs, the shape and armature of the 
caudal rami, and the nature of the egg strings. The shape of the 
head and the second antenna are like those of H. pygmaea T. and 
A. Seott (1913), but the setation of caudal rami, antennae, and 
legs differ, as does the number of eggs. 


HATSCHEKIA EXIGUA, new species 
FIGURE 74, l, m 


Female.—Head about one-fourth of total length, slightly nar- 
rower than body, with lateral margins expanded into low blunt 
lobes somewhat posterior to the middle. First two segments of 
thorax narrower than regions anterior and posterior to them and 
very short. First and second legs visible at sides of body. Cepha- 
lothoracic plate almost straight with a shallow antero-median 
notch, two lateral protuberances just anterior to the middle, and 
an incurved posterior margin. Postcephalothoracic portion of body 
without any trace of segmentation, widest at the anterior third, 
sharply tapered at the posterior end. Caudal rami minute, more 
than twice as long as wide, with one long and three short termi- 
nal setae. 

First antenna 3-seemented, with 0, 2, and 4 setae. Second an- 
tenna with basal segment narrow in its middle; terminal hook 
large at base, sharply bent, and acute. Mouth tube in front of 
maxillipeds, wider at base. Maxillipeds with second segment wide, 
with curved margins; distal segment slender, with a terminal spine 
that has a serrate margin. 

First legs biramous, with slender rami. Second legs biramous; 
basipod with a terminal seta; exopod 2-segmented, with a long and 
a short terminal seta; endopod 2-segmented, with a terminal circle 
of about seven short spines. Eggs large, 8-10 in a string. 

Measurements: Length of body 0.93 mm.; length of cephalo- 
thorax 0.21 mm. 

Male.—Unknown. 

Type.—U.S.N.M. No. 88531. 

Host.—Three females were taken from the gills of a squirrelfish, 
Holocentrus ascensionis (Osbeck). 

Remarks.—This species resembles H. oblonga Wilson (1918), 
but it differs in the smaller number of segments in the first an- 
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tenna, in the shape of the cephalothorax, second antennae, and 
maxillipeds, in the smaller body, in the well differentiated first and 
second thoracic segments. It also resembles somewhat A. parva, 
described in this paper, but it differs from that species in the shape 
of the cephalothorax, in the shape of the posterior end, in the 
extent to which the first and second legs protrude laterally, in the 
comparative width of the cephalothorax and the rest of the body, 
in having smaller second antennae, and in the more anterior 
position of the mouth tube. It differs from H. harkema Pearse in 
the shape of the head, in the position and armature of the second 
antennae, legs, and caudal rami. The shape of the head and body 
are somewhat like those of H. lengibrachium Yamaguti (1939), 
but the first antennae, caudal rami, and legs differ in their setation. 
The species is named exigua because of its small size. 


HATSCHEKIA AMPLICAPA, new species 


FIcureE 74, n-t 





Female.—Carapace wider than long, rounded in front, indented 
behind, a little wider than remainder of body. No neck, sides of 
- body nearly parallel and posterior almost as wide as anterior. 
Posterior end truncate with caudal rami little longer than wide 
and armed with four setae. The legs are visible at the sides of 
the thorax. 

First antenna 3-segmented, rather stout; basal segment with 
two minute spines, second with two setae; third with four terminal 
setae. Second antenna large, terminal hook with large base, 
slender acute tip, and no accessory spines. Mouth tube rather far 
forward, wider at the anterior end. First maxilla a simple spine 
with a bilobed base. Maxilliped slender, with double terminal 
hooks. 

First leg biramous; exopod 2-segmented, terminal segment 
tipped with three short spines; endopod 2-segmented with a long 
and a short terminal spine; a small seta is present medial! to the 
endopod. Second leg biramous; first segment of exopod with ter- 
minal spine, terminal segment with a long and a short seta; endo- 
pod 2-segmented, terminal segment broad and armed with three 
very minute spines. One egg string contains 16 large eggs. 

Measurements: Length 1.0-1.8 mm.; width of carapace 0.26 
mm.; width of body 0.24 mm. 

Male.—Unknown. 

Type.—U.S.N.M. No. 88602. 

Host.—Eight females were taken from the gills of the great 
barracuda, Sphyraena barracuda (Shaw). 


362 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


Remarks.—This species resembles somewhat Wilson’s (1913) 
slender Hatschekia oblonga, but it differs in the absence of a neck, 
the shape of the carapace, the armature of the legs, the length of 
the caudal rami, and in having double hooks on the maxillipeds. 


HATSCHEKIA species 
FIGURE 74, u—w 


Female.—Two specimens were taken from the gills of a rock 
beauty, Holocanthus tricolor (Bloch), but both are so mutilated 
that it does not seem proper to assign to them a specific name. 

Body slender, about seven times as long as wide. Frame for 
head rectangular. Second antenna with basal segment growing 
smaller distally; terminal hook curved and sharp pointed. Caudal 
rami minute, rough tipped and bearing one small seta; smaller than 
hooks on either side of them. 

Measurements: Length 1.0 mm.; width 0.15 mm. 

Male.—Unknown. 

Remarks.—This species appears to differ from others in the 
genus in its minute caudal rami and the large hooks lateral to them. 


Family EUDACTYLINIDAE 


Genus KR@YERIA Beneden 
KRMYERIA SPATULATA Pearse 


Kr¢yera spatulata Pearse, Journ. Elisha Mitchell Sci. Soc., vol. 64, p. 127, 
figs. 1-10, 1948. 


Two females came from the gills of a sand shark, Carcharias 
littoralis (Mitchill). 


Genus NEMESIS Risso 
NEMESIS PILOSUS, new species 


FIGURE 75 


Female.—Cephalothoracic carapace elliptical, slightly longer 
than wide, pilose throughout ventral surface. First free thoracic 
segment a little longer than the two following, which are about 
the same length, each segment completely covered dorsally by a 
plate that overlaps the one behind it a little and laterally is some- 
what enlarged and curved ventrally. The fifth segment is narrower 
than those preceding it; nearly twice as wide as long; dorsal plate 
does not extend laterally and hence does not curve ventrally. Geni- 
tal segment not quite so long as and two-thirds as wide as fifth 
segment. Abdomen 3-segmented; first segment widest, first and 
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second about equal in length, shorter than third, caudal rami twice 
as long as wide, elliptical, with five terminal setae. Egg strings 
much longer than body, containing 66 and 72 eggs. 

First antenna 14-segmented, the basal and distal segments long- 
est. Second antenna small, with a long seta on the basal segment, 
which is two-thirds as long as the second segment; terminal hook 
with a swollen base that bears a seta, and two low tubercles on the 
inner margin. Second maxilla stout, with a short, strong, setose 
terminal hook. Maxilliped very large, terminal hook sharply bent 
near tip and bearing two short spines on inner margin. 

Second leg biramous and rami 2-segmented ; exopod with two 
setae on proximal segment, and six on the end of the distal; endo- 
pod with a spinulose distal margin on proximal segment, and two 





Ficure 75.—Nemesis pilosus, new species, female: a, Second maxilla; b, dorsal view 
of body; c, genital segment and fifth legs; d, first antenna; e, posterior end; f, sec- 
ond leg; g, fourth leg; 4, second antenna; i, maxilliped; j, third leg. 
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setae, distal segment, with one surface and six terminal setae. 
Third leg much like second but with shorter setae; margin of 
basipod and exopod spinulose. Fourth leg with a few small spines 
across middle of distal segments of both rami; both exopod and 
endopod with two spines on proximal segment, distal segments 
with six and four spines. Fifth leg uniramous, 2-segmented basal 
segment more or less globose; second segment tapering toward tip, 
which bears two setae. 

Measurements: Length 3 mm.; carapace length 1.0 mm.; width 
0.9 mm. 

Male.—Unknown. 

Type.—U.S.N.M. No. 88535. 

Host.—A single female was taken from the gill of a sand shark, 
Carcharias littoralis (Mitchill). 

Remarks.—This species differs from Wilson’s N. versicolor 
(1913) and N. atlantica (1922) in the shape of the cephalothoracic 
carapace, which has no anterolateral projections, in the character 
of the terminal hooks of the second antenna and second maxilla, 
in the length and greater number of eggs in the egg strings, and 
in the size of the maxilliped and in the armature of its terminal 
hook. It differs from Wilson’s (1932) N. pallida in the character 
of the fifth feet, the armature of the second maxillae, and the 
larger number of segments in the first antennae. 


Genus LERNAEENICUS Richiardi 
LERNAEENICUS LONGIVENTRIS Wilson 


Lernaeenicus longiventris WILSON, Proc. U. S. Nat. Mus., vol. 53, p. 66, pl. 7, 
A9N7. 


Some females of this species were present in the bodies of some 
mullets, Mugil cephalus Linnaeus, shipped from Miami, Fla. These 
were not included in the summary at the beginning of this paper. 


Family PSEUDOCYCNIDAE 


Genus PSEUDOCYCNUS Sundevall 
PSEUDOCYCNUS APPENDICULATUS Heller 


Pseudocycnus appendiculatus HELLER, Reise der Osterreichischen Fregatte 
Novara, vol. 2, pt. 3, Crustacea, p. 218, pl. 22, 1865. 


Three females were collected from the gills of a common bonito, 
Sarda sarda (Bloch). 
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Genus CYBICOLA Bassett-Smith 
CYBICOLA ELONGATA, new species 
FIGURE 76 


Female.—Body more than nine times as long as wide, without 
segmentation. Head a little wider than remainder of body, with 
a shallow median sinus in front, rounded behind; length a little 
more then one-seventh of total length of body; narrower in front 
fourth. Thorax with lateral constrictions that separate the first 
two segments and swellings that indicate the third. Genital seg- 
ment not distinct. Abdomen behind it not distinct, a little longer 
than wide. Caudal rami not so long as abdomen; tips rounded and 
bearing one long and two short setae. 

First antenna 7-segmented; a seta on the basal segment and at 
least three at tip. Second antenna small, 3-sezgmented; terminal 
hook with a spine on inner margin. Mouth tube slender and coni- 
cal. First maxilla with a small terminal hook and two strong setae. 
Second maxilla anterior to first, near base of mouth tube; small, 
slender, with curved terminal hook. Maxilliped enormous, covering 
most of ventral side of head, with lamellate outer margin on pen- 
ultimate segment except where the terminal hook meets it; there 
it is smooth near the hook and farther proximal it is setose; a 
stout, short, spine at the medial base of the terminal hook. which 
is sharply curved. 

First leg surrounded by, and first three legs associated with, 
lateral, finely papillose areas. First leg biramous, with a spine at 
the base and a spine on either side of the distal margin of the 
basal segment; exopod 1-segmented with four minute spines at 
tip; endopod uniramous, with a seta at tip; papillose area with a 
seta at posterior margin of disc that surrounds the appendage; 
another elliptical papillose area on the lateral margin of the body 
near the first leg. Second leg uniramous, flat, rounded at tip, with 
a row of striations on the lateral surface; papillose area lateral 
to it, oval, and larger than that with first leg. Third leg very 
small; the single segment with a small curved terminal hook. 
Fourth leg a seta that arises from a papilla. 

Measurements: Length 5.3 mm.; length of head 0.7 mm. 

Male.—Unknown. 

Type.—U.S.N.M. No. 88538. 

Host.—Three females were taken from the gills of a Spanish 
mackerel, Scomberomorus maculatus (Mitchill). 

Remarks.—In his description of the genus (Helleria) Cybicola 
(1898a, p. 11; 1898b, p. 371) Bassett-Smith states that there are 
no fourth legs. From his figures and a comparison with my speci- 
mens my feeling is that he either overlooked the third legs or that 
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they were absent and he called the fourth legs the third. My spe- 
cies differs from his in the extent and shape of the papillose areas 
on the first, second, and third thoracic segments; the much longer 





Ficure 76.—Cybicola elongata, new species, female, a, Ventral view of body, J, first 
legs; c, second legs; d, third legs; e, fourth legs. 
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body ; the lack of any trace of separation between the caudal rami, 
the abdomen, and the genital segments; and in the armature of 
the cephalic appendages. 


Suborder LERNAEOPODOIDA 
Family LERNAEOPODIDAE 


Genus THYSANOTE Krégyer 


THYSANOTE POMACANTHI Krgyer 


Thysanote pomacanthi KR@YER, Naturh. Tidsskrift, ser. 3, vol. 2, p. 288, 
pl. 15, 1863. 


Six females were taken from the gills of black angelfishes, Po- 
macanthus arcuatus (Linnaeus). 


Order ISOPODA 


Superfamily CYMOTHOIDEA 
Family AEGIDAE 


Genus ROCINELA Leach 
ROCINELA SIGNATA Schioedte and Meinert 


Rocinela signata SCHIOEDTE and MEINERT, Naturh. Tidsskrift, ser. 3, vol. 12, 
p. 399, pl. 13, fig. 3, 1879. 


Six muttonfishes, Lutianus analis (Cuvier and Valenciennes), 
yielded one female; a sheepshead, Archosargus probatocephalus 
(Walbaum), carried another female; 6 saucer-eyed porgies, Cala- 
mus calamus (Cuvier and Valenciennes), carried 4 females on 
their gills and a male and a female in their mouths; among 14 
queen triggerfishes, Balistes vetula Linnaeus, one carried a male 
on its fin and another a female on its gill. This species was the 
only isopod found on fishes. 


Superfamily BOPYROIDEA 
Family BOPYRIDAE 
Genus HEMIARTHRUS 


HEMIARTHRUS SCHMITTI Pearse 


Hemiarthrus schmitti PEARSE, Proc. U. S. Nat. Mus., vol. 81, art. 1, p. 3, 
figs. 15-21, 1932. 


On more than 300 alpheid shrimps, Synalpheus brooksi Coutiére, 
that came from a loggerhead sponge, Spheciospongia vesparia 
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(Lamarck), 4 males were attached to 8 females that were under 
the abdomen of their shrimp hosts. 


Genus BOPYRO Pearse 
BOPYRO CHOPRAE Pearse 


Bopyro choprae PEARSE, Proc. U. S. Nat. Mus., vol. 81, art. 1, p. 1, figs. 1-14, 
1932. 


From the gill chambers of the same shrimps mentioned under 
Hemiarthrus schmitti two females and a male were collected. 


Genus LEIDYA Cornalia 
LEIDYA BIMINI, new species 


FIGURE 77, a—i 


Female.—Body compressed and distorted, longer than broad. 
Head not deeply set in thorax, rounded in front and behind, with 
two large lateral, oval discs. First antenna 3-segmented; the distal 
segment is narrowest and bears five strong setae. Second antenna 
5-segmented; distal segment narrowest and shortest. All thoracic 
segments distinct; first five with delicate median ventral suckers. 
Thoracic legs stout; terminating in short claws; four distal seg- 
ments minutely spinulose. Abdomen segments all separate; pleo- 
pods slender with digitate margins. 

Measurements: Length 6.7 mm.; width 4.8 mm.; length of 
head 1.6 mm.; width 2.0 mm. 

Male.—Body slender, 3.6 times as long as wide; head one-four- 
teenth of total length; fourth thoracic segment slightly wider than 
others; 13 segments behind the head; caudal rami 0.22 total length. 
First four segments of thorax transversely oblong with rounded 
corners, the remaining segments increasingly wider posteriorly 
until the fourth and fifth abdominal segments, which have laterally 
projecting processes. The thoracic and abdominal segments have 
ventral processes; the first of these is nearly spherical, the next 
four are elongated with rounded tips, the next four are wider 
and triangular, and on abdominal segments 2—5 these are armed 
with cross or concentric ridges. The five abdominal segments have 
posterolateral thickenings which have definite patterns, as shown 
in figures 77, c and d. The anal segment is a truncated, rounded 
pyramid, not sharply separated from the slender caudal rami, 
which are without spines or setae. The second abdominal segment 
has irregularly branched pigment cells and the three other anterior 
abdominal segments show a few small rounded pigment masses. 
The first antennae are 3-segmented and broad. The second anten- 
nae are 7-segmented; segments decreasing from base to tip and 
bear 0, 1, 2, 2, 7, 0, and 5 setae. 
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Measurements: Length 2.5 mm.; width 0.7 mm. 

Types.—Female, U.S.N.M. No. 88573; male, U.S.N.M. No. 88573. 

Host.—Three females and a single male were taken from the 
branchial chambers of a Pachygrapsus transversus (Gibbes). 

Remarks.—This species differs from Leidy’s (1855) Leidya 
distorta from Uca pugilator (Bosc), the only one previously de- 
scribed in this genus. The female is wider, her head is shorter, 
thoracic legs with better defined terminal claws, and a shorter 
abdomen. The male differs in the shape of the head and the body 
segments, the character of the chitonous lateral thickenings on 
the abdomen, the shape of the anal segment, and the character 
of the ventral papillae on the thoracic and abdominal segments. 
Leidy states that his male had 14 body segments. I have examined 
specimens of males from his host and find only 13 segments pos- 
terior to the head. 


Family CRYPTONISCIDAE 
Genus CANCRION Giard and Bonnier 
CANCRION CAROLINUS Pearse and Walker 


Cancrion carolinus PEBARSE and WALKER, Proc. U. S. Nat. Mus., vol. 87, 
p. 10, fig. 12, 1939. 


From 489 mud crabs Panopeus herbstii H. Milne-Edwards, 12 
females of this species were taken from the body cavity. 


Order CIRRIPEDIA 


Suborder LEPADOMORPHA 


Genus OCTOLASMIS J. E. Gray 
OCTOLASMIS FORRESTI (Stebbing) 


Octolasmis forresti STEBBING, Ann. Mag. Nat. Hist., ser. 6, vol. 18, p. 444, 
pl. 15, 1894. 


This barnacle was quite abundant in the gill chambers and to 


some extent on the mouth parts of spiny lobsters Panulirus argus 
(Latreille). Four hosts averaged about 175 each. 


OCTOLASMIS UNCUS, new species 
FIGURE 77, k 
The capitulum is compressed, triangular with basal angles 
rounded and the tip slightly bent toward the occludent side; about 


three-fourths as wide as long. The occludent margin is curved, 
but much less than the carinal margin. 
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The scutum is calcified in two segments; occludent segment 
curved and pointed at both ends and gradually tapered; carinal 
segment bifid at the distal end but otherwise much like the occlu- 
dent segment. Tergum large, stout and bent to form strong sharp 
hook on the carinal side, therefore the specific name wncus. 

The carina is moderately curved above, strongly so near the base. 

The peduncle is a little longer than the capitulum, cylindric, and 
wrinkled transversely. 

Type.—UvU.S.N.M. No. 88582. 

Host.—Six specimens were collected from the gill chambers of 
two stone crabs, Menippe mercenaria (Say). 

Remarks.—This species differs from Octolasmis geryonophila 
Pilsbry (1907). Pilsbry’s specimens in the National Museum show 
some variation in the hook on the tergum but in no case is it as 
long, as sharp, or as sharply bent as in the present species. Also 
the two segments of the scutum are narrower, closer together 
proximally, and the carinal segment is bifid distally in the present 
species. 


OCTOLASMIS BREVIS, new species 
FIGURE 77, 7 


The capitulum is compressed, more than three-fourths as wide 





FicurE 77.—a-i, Leidya bimini, new species: Male: a, Seventh leg; 4, ventral view 
of head and left first leg; c, right lateral portion of first abdominal segment; d, 
left lateral portion of fifth abdominal segment; ¢, entire body of male. Female: 
f, Third leg; g, dorsal view of head and first two thoracic segments ; h, first an-. 
tenna; i, second antenna; j, Octolasmis brevis; k, Octolasmis uncus. 
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-as long, and triangular. Occludent margin straighter than the 
-carinal. 

Scutum calcified in two segments; occludent segment thin, wider 
than the carinal, bent at an angle of less than 90°, carinal segment 
slender and gradually curved, flattened a little where it meets the 
occludent. Tergum large, slightly bifid at the proximal end, with 
a strong, recurved hook near its distal end; this hook about one- 
fourth as long as the tergum. Carina tapered and curved distally; 
proximal edge rather straight. Peduncle less than half as long 
as capitulum, nodulose and spreading proximally. 

Measurements: Length 3.2-3.8 mm.; width of capitulum 1.6— 
2.0 mm.; length of capitulum 2.00—2.4 mm.; length of stalk 1.2 mm. 

Type.—U.S.N.M. No. 88580. 

Host.—From the gill chambers of 186 mud crabs Panopeus 
herbstu H. Milne-Edwards, 32 of these parasites were collected. 
Some of these bore ovate eggs. 

Remarks.—This species resembles O. geryonophila Pilsbry 
(1907) and O. miillert (Coker (1902) ), but it differs from them 
in having a shorter peduncle, a longer and stouter hook, and a 
bifid proximal end on the tergum. Also the actual segments come 
close together and even overlap, proximally, in the present species. 
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NEW AND LITTLE-KNOWN BEES OF THE FAMILY 
ANDRENIDAE FROM CALIFORNIA’ 


By P. H. TIMBERLAKE 


The andrenid fauna of California is extremely rich in species, 
and many of these are new to science. In the present contribution, 
22 species or subspecies of Andrena and two species of Megan- 
drena are described as new, and several old species are redefined, 
all in the family Andrenidae.? The species here considered are 
nearly all represented in a collection of Andrenidae belonging 
to the United States National Museum and sent to me for study 
in the fall of 1945. Included in this collection were the types of 
numerous manuscript species of Viereck, and a few of his names 
have been adopted in the present paper. 


Genus ANDRENA Fabricius 
ANDRENA (TRACHANDRENA) CALIFORNICA, new species 


This species belongs in a small group of Trachandrena having 
the hair on outer side of the hind basitarsus more or less black- 
ened, or at least appreciably darker than the scopal hair of tibia. 
It differs from A. limarea Viereck in the duller mesoscutum and 
in the more broadly depressed and more densely punctured second 
tergite. From A. quintiliformis Viereck it differs in the dull meso- 
scutum, with the hair much finer and entirely light, and in the less 


1 Paper No. 644, University of California Citrus Experiment Station, Riverside, Calif. 
2 Hymenoptera: Apoidea. 


899186—51 873 
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densely punctured abdomen. It also differs from most other species 
of Trachandrena, including the two mentioned above, in having 
the pygidial plate gently convex, without a median embossed area. 

Female.—Black, the apex of mandibles and small joints of tarsi 
reddened. Tegulae testaceous-brown. Wings subfuliginous, with 
stigma and subcosta piceous and the other nervures more red- 
dened. Pubescence of head dirty white, becoming brownish on 
apical margin of clypeus and on labrum, and fulvous on lower 
edge of mandibles. Facial foveae brownish ochreous. Hair of 
thorax fulvous-red, changing to ochreous on propodeum and under- 
parts, but the red covering tubercles and area just below base 
of forewings. This hair rather fine and moderately dense on notum 
and longer and sparser on the pleura. Abdomen without hair bands, 
the first four tergites with thin, pale-ochreous or whitish hair at 
the sides. Apical fimbria dusky fulvous-red, more or less darker 
than hair of notum, or sometimes brownish, especially in worn 
specimens. Hair of legs ochreous, the flocculus of hind trochanters 
more whitish, and the scopa of hind tibiae clear fulvo-ochreous. 
Hair of front and middle tibiae and tarsi, of apex of hind femora 
above, of base of hind tibiae on outer side, and of hind basitarsi 
more or less dark brown to fuscous. Process of labrum broader at 
base than long and narrowed to the rounded apex. Clypeus with 
strong, very close punctures and provided with a more or less 
distinct, smooth median ridge. Frons densely, substriately punc- 
tured. Facial foveae broad above and gradually narrowed almost 
to a point below, where they are separated from the eye margin 
by a narrow shining space. Mesonotum dull, closely and mod- 
erately coarsely punctured. Basal area of propodeum with irregu- 
lar, more or less wavy rugae. Abdomen polished, moderately 
densely punctured, with the punctures of the apical depression 
of tergites 2 to 4 a little finer and more separated than those of 
the basal elevation. Punctures of tergite 1 well separated on the 
disk and absent on basal declivity. Tergite 2 depressed about three- 
fifths in the middle. Tergites 2 and 3 provided with a rather 
strong, groovelike basal transverse impression. Pygidial plate nar- 
rowly subtruncate at apex and gently convex on the disk. Length 
10-11 mm.; anterior wing 8-8.3 mm. 

Male.—Black, with tarsi dull ferruginous and apex of ventrite 
6 clear ferruginous. Pubescence ochreous or fulvo-ochreous, nearly 
uniformly colored throughout, and rather long and dense on head 
and thorax. Hair of abdomen rather short and erect on disk of 
tergite 2 to 5, becoming a little dense and depressed at sides of 
apical margin of 2 to 4, and longer and brighter colored on ter- 
gites 6 and 7 and usually also across apical margin of tergite 5 (but 
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older and worn specimens show little or no evidence of this sub- 
fasciate condition). Face, including clypeus, closely punctured. 
Frons finely, substriately rugose. Thorax dull, the mesonotum 
with small, close punctures. Sides and posterior face of propodeum 
finely rugose, the sculpture finer than that of basal area. Abdomen 
finely, moderately closely, and rather weakly punctured. Tergite 
2 depressed a little less than one-half. Basal process of labrum 
much broader than long and broadly concavo-truncate at apex. 
Third antennal joint as long as thick at apex and about one- 
half as long as following joint. Flagellum dull. Length 8-9 mm.; 
anterior wing 6.8—7.8 mm. 

The male of this species is similar to that of A. quintiliformis 
Viereck, but has the antennae slightly longer, mesoscutum duller, 
with finer, less separated punctures, and abdomen hardly fasciate 
and less strongly and less densely punctured. 

Types.—U. S. N. M. No. 59272. Holotype (female), Mill Creek, 
4,400 feet, San Bernardino Mountains, Calif., on Cryptantha 
intermedia, May 30, 1938; allotype, Mill Creek, 6,000 feet, on 
Arctostaphylos patula, April 28, 1946 (Timberlake). 

Paratypes, in the collection of the University of California at 
Riverside and Berkeley: 2 females, Mill Creek, 4,800 feet, at 
flowers of Quercus dwmosa, May 138, 1940; 5 males, Mill Creek, 
6,000 feet, on Ceanothus cordulatus, May 30, 1939, and May 21-22, 
1940; 3 females, Tetley Park, 4,500 feet, San Bernardino Moun- 
tains, on Horkelia parryi, July 7, 1985; 5 males, Tetley Park, on 
Salix laevigata and at flowers of apple, May 15, 1937; 1 male, 
Tetley Park, on Nemophila rotata var. integrifolia, May 19, 1941; 
1 female, Skyforest, San Bernardino Mountains, on Horkelia 
parryi, July 14, 1935 (Timberlake) ; 1 female, Miami Ranger Sta- 
tion, Mariposa County, on Arctostaphylos, May 18, 1942 (A. J. 
Walz) ; 1 female, same locality, June 4, 1942 (E. G. Linsley) ; 
2 females, Oakhurst, Madera County, June 1, 1942 (Linsley) and 
on Ceanothus, June 5 (Walz); 3 females, Bass Lake, Madera 
County, May 30 and June 8, 1942 (Linsley) ; and 1 female, Her- 
man Mountains, 500 feet, Santa Cruz County, June 13, 1912 
(G. A. Coleman). 


ANDRENA (TRACHANDRENA) CALIFORNICA WICKHAMI, new subspecies 


At first glance the hair on the hind basitarsus of wickhami 
appears to be light colored, but careful scrutiny shows that it is 
actually darker than the scopal hair of the tibia. This subspecies, 
therefore, shows some similarity to A. grandior Cockerell but 
differs in having the mesonotum duller and densely punctured, 
the abdomen less densely punctured, with the basal impression 
of tergites 2 and 3 less strong and the basal elevation of each 
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segment less ridgelike. The manuscript name giveri by Viereck 
has been adopted for this subspecies. | 
Female.—Agreeing with A. californica californica in most. 
characters, but hair of front and middle tibiae and tarsi and of 
hind basitarsi more or less pale brownish, and having only a trace 
of darker hairs near the knee plate at base of hind tibiae; stigma | 
and nervures also dark ferruginous, with only the subcosta 
piceous. Length 8.5-9 mm.; anterior wing 7.5-7.8 mm. | 
Types.—Holotype, female (U.S.N.M. No. 28534), Dunsmuir, | 
Siskiyou County, Calif., early June (Wickham) ; paratype (fe- 
male) Mendocino County (E. R. Leach). | 


ANDRENA (PTERANDRENA) PLUMISCOPA, new species 


A Pterandrena of a dark-green color and a very dull sculpture. 
Other green or blue-green Andrena of the Pacific coast, with a. 
plumose scopa, such as complexa Viereck, suavis Timberlake, and 
francisca Viereck, have narrow facial foveae, a looser tibial scopa, 
and no light face marks in the male. These are referred more prop- 
erly to Ptilandrena. 

Female.—Dark green, this color being most distinct on frons, 
vertex, mesonotum, and tergum of abdomen. Clypeus and labrum 
black. Legs and venter dark brown to nearly black, the second 
ventrite with a greenish tinge. Tibial spurs pale testaceous. Man- 
dibles dark red on apical half, piceous at base. Flagellum broadly 
ferruginous beneath beyond its second joint. Tegulae testaceous- 
brown at apex and dark toward base. Wings strongly dusky, the 
stigma and nervures dark ferruginous, the subcosta blackish. 
Pubescence pale ochreous or pale brownish, becoming more 
whitish on face, cheeks, and underparts of thorax; that on the 
mesonotum moderately dense and somewhat shorter. Floccus of 
propodeum long, curled, plumose, strongly descending along an- 
terior margin of the pleuron; surface of propodeal pleura other- | 
wise with a few scattered long erect hairs. Hair of abdomen | 
whitish, moderately dense, short and erect on tergites 3 and 4, 
thence gradually lengthened toward the base. Hair at apex of 
tergites 2 to 4 depressed, forming narrow pale fasciae. Apical. 
fimbria and tuft of hair at apex of hind femora above dark seal 
brown. Hair of femora white, the flocculus of hind trochanters - 
pure white, very long, and ample. Hair on outer side of front 
and middle tibiae tinged with brown. Scopa of hind tibiae short | 
and compact, with fine, soft, distinctly plumose hair, that along 
dorsal margin less than half as long as width of tibia. Scopal . 
hairs white, becoming dark chocolate brown above, then blackish 
at base. Facial foveae whitish, but seal brown at upper end. Head 

| 
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distinctly wider than long, with inner orbits of eyes slightly con- 
verging below. Facial foveae covering about three-fourths of 
space between eye and lateral ocellus, somewhat narrowed below, 
where they reach a little below level of antennae. Basal process 
of labrum with strongly diverging sides, the truncate or trun- 
cato-emarginate apex about two-fifths as wide as the base. Mandi- 
bles not emarginate within, the explanate margin on outer side 
near base very narrow. Third antennal joint barely longer than 
the next two together. Middle basitarsi dilated and considerably 
wider than the hind pair. Basal nervure before the nervulus. 
Stigma narrow. Second submarginal cell quadrate, less than half 
as long as third, and receiving the recurrent nervure a little be- 
yond the middle. Head and thorax very finely granular-tessellate, 
the frons minutely indistinctly striate. Face below antennae with 
fine, close, indistinct punctures, but those on middle of clypeus 
much coarser and somewhat separated. Clypeus with a median 
ridge. Mesoscutum closely and indistinctly punctured. Basal area 
of propodeum small, minutely tessellate, and slightly roughened 
at base. Abdomen a little more shining than thorax, finely and 
very obscurely punctate. Length 9-10 mm. ; anterior wing 6-—6.4 
mm. 

Male.—Much like the female except in the creamy-white or 
pale-yellow face marks, which cover the clypeus and broad space 
between clypeus and eye. Anterior margin of clypeus and two dots 
on disk, black. Flagellum broadly ferruginous beneath except at 
base. Inner orbits distinctly convergent below. Cheeks moderately 
wide and strongly receding behind. Mandibles short, slightly 
curved, and dentate within near apex. Third antennal joint some- 
what shorter than the next two together. Flagellum rather stout, 
with the middle joints nearly 114 times longer than thick. Sculp- 
ture similar to that of female, but clypeus without a median ridge, 
a little shiny on anterior middle, and the punctures of face small, 
a little separated on middle of clypeus, and elsewhere indistinct. 
Pubescence a little thinner than in female, and not much short- 
ened on mesonotum. Hair of abdomen about the same, except that 
the apical fasciae are very narrow. Venter with short, erect hair 
and a distinct fringe on the apex of segments 2 to 5. Hair at 
apex of abdomen a little brownish. Hair of legs rather short and 
whitish, that on inner side of tarsi pale ochreous. Sixth ventrite 
with a broad, rounded emargination at apex, the margin not re- 
flexed. Latero-apical lobes (or parameres) of stipites with a broad 
triangular dilation on a little less than the apical half. Medio- 
apical lobes of stipites well developed and a little divergent. Sagit- 
tae short, moderately dilated and subangulate subbasally on each 
side, then gradually narrowed to a broad, blunt point and strongly 
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curved downward to end opposite the base of the expansion of 
the parameres. Length 8-10 mm.; anterior wing 5.8-6.4 mm. 

Types.—U.S8.N.M. No. 28533. Holotype (female) and allotype, 
Riverside, Calif., on Cryptantha intermedia, the female March 6, 
1929, and the male March 26, 1934. 

Paratypes in the collection of the Citrus Experiment Station: 
2 males, Riverside, on same flower, March 15 and 26, 1934; 2 
females, 3 miles west of Perris, on same flower, April 20, 1939; 
3 females, 4 miles west of Perris, on same flower, March 27 and 
April 10, 1946; 1 female, The Gavilan, Riverside County, on same 
flower, April 10, 1946; 2 males, 4 females, Temecula, on same 
flower, except one female on Platystemon californicus and a pair 
taken in copula on ground, April 7, 1944 (all Timberlake). 
Paratypes in U. S. National Museum: U.S.N.M. No. 28533, 3 
males, 15 females, San Francisco (J. C. Bridwell), which are 
undated except 3 taken April 13, 1918, and one at Lake Merced, 
May 5, 1912; 1 female, with abdomen missing, Los Angeles County 
(Coquillett) ; and 1 male, San Diego. 

This is one of the species bearing a manuscript name given 
by Viereck. I have not observed the pollen-collecting habits of 
this bee. Only one female of those recorded above (one taken at 
San Francisco, April 13) had collected pollen. This pollen con- 
sists of very fine spherical grains of a dark-orange color. 


ANDRENA (PTERANDRENA) ISOCOMAE, new species 


Allied to A. gardineri Cockerell, but differs in the larger and 
broader facial foveae, in the slender teeth of basal process of 
labrum, the more shining mesoscutum, more strongly plumose 
tibial scopa, etc. The male differs from the Colorado species in 
having large lateral face marks, which are very small or absent 
in gardinert. 

Female.—Black, the flagellum hardly reddened beneath. Claws 
ferruginous, the spurs testaceous yellow. Tegulae shining dark 
brown. Wings strongly dusky, the nervures and stigma dark fer- 
ruginous, the subcosta and inner margin of stigma blackish. 
Pubescence fulvo-ochreous, varying to whitish, rather dense on 
the notum of thorax and short on mesoscutum. Base and lateral 
margins of tergite 1 with thin hair, its apex and that of three 
following segments with a dense broad band of light pubescence. 
Disk of these tergites appearing nude, but bearing fine, short, 
erect hair. Scope of hind tibiae strongly plumose. Flocculus of 
hind trochanters: ample, strongly curled. In specimens with 
whitish pubescence, the scopa of hind tibiae and apical fimbria 
of abdomen remain distinctly tinged with fulvo-ochreous. Facial 
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foveae pale ochreous, or whitish, broad and extending a little be- 
low antennae. Head distinctly broader than long. Anterior edge 
of mandible with a testaceous explanate margin near base. Process 
of labrum bidentate, the teeth subacute, generally longer than 
wide. Third antennal joint longer than the next two together. 
Clypeus more or less polished, with strong, close punctures, which 
sometimes leave a narrow impunctate line in middle. Frons dull- 
ish, densely punctured, and obscurely striate. Mesoscutum and 
scutellum polished, with fine, almost dense punctures, becoming 
sparser on scutellum and posterior middle of scutum. Meso- 
pleura shining, but roughened by fine, shallow, close punctures. 
Basal area rather small, tessellate, and finely rugulose at base. 
Rest of propodeum like the mesopleura, except that the sides are 
polished, with scattered punctures and erect hairs on anterior 
halves. Abdomen polished, with minute, moderately close punc- 
tures, which become sparse on disk of tergite 1. Middle basitarsi 
distinctly broader than the hind pair. Stigma about one-half as 
wide as marginal cell. Second submarginal cell quadrate, receiving 
the recurrent nervure a little before or behind the middle. Length 
8.5-12 mm.; anterior wing 7-8 mm. 

Male.—Similar to female in color, pubescence, and sculpture. 
Clypeus, except two dark dots, and lateral face marks more or 
less filling space between clypeus and eyes, yellow. Hair of 
mesonotum not much shorter than that of mesopleura. Tergites 
1 to 5 each with an apical hair band, the disk of each in front 
of band with fairly long, erect light hair. Venter very hairy, with 
erect hair on disk of segments and a dense apical fringe on seg- 
ments 2 to 5. Process of labrum deeply emarginate, the tooth on 
each side triangular and acute. Clypeus shining, with fine, mod- 
erately close punctures. Third antennal joint barely longer than 
the next two together. Legs rather robust, the hind tibiae with 
rather long, loose hair that is somewhat plumose. Apical margin 
of sixth ventrite strongly reflexed and more or less ferruginous. 
Latero-apical lobes (parameres) of stipites rather elongate, with 
a semioval dilation, about four times as long as wide, straight on 
outer margin, arcuate within, and also with a narrow arcuate 
expansion on the inner surface of the short basal part. Sagittae 
subdepressed, broadly fusiform in basal part, then tapering to 
bluntly rounded apex beneath the slightly overlapping tips of the 
parameres. Fusiform part of sagittae convex above, and acutely 
margined on the sides. Length 7-9 mm.; anterior wing, 6.5-7.4 
mm. 

Types.—U.S.N.M. No. 59273. Holotype (female) and allotype, 
Riverside, Calif., at flowers of Jsocoma (or Aplopappus) veneta 
var. vernonioides, October 18, 1929, and October 9, 1927. 
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Paratypes in the collection of the Citrus Experiment Station: 
11 males, 28 females, Riverside, on same flower and on Gutier- 
rezia californica, the males taken from September 27 to October 
20, the females from October 9 to November 8, in different years; 
2 males, 3 females, Morongo Valley, San Bernardino County, on 
Gutierrezia lucida, October 5, 19384, and September 26-27, 1944; 
3 males, 18 females, Yucca Valley, on same flower, September 28 
and 30, 1944; 2 males, 5 females, at summit of ridge (on high- 
way) dividing Morongo and Yucca Valleys, on same flower, Sep- 
tember 28, 1944 (all Timberlake) ; in the collection of the Uni- 
versity of California: 1 female, Fort Tejon, October 20, 1938 
(F. T. Scott); 5 males, San Diego, August 25, 1927 (J. C. von 
Boeker) ; 2 males, 9 females, Antioch, Contra Costa County, on 
unidentified Compositae, September 8, 1948 (P. D. Hurd and 
J. W. MacSwain) ; 1 male, 1 female, same locality, on Gutierrezia, 
September 13, 1936; and 1 female, Naples, Santa Barbara County, 
August 15, 19385 (E. G. Linsley). 


ANDRENA (PTERANDRENA) TREVORIS Cockerell 
Andrena trevoris COCKERELL, Entomologist, vol. 30, p. 306 (male), 1897. 


This species was described from Olympia, Wash. I have a male 
from Corvallis, Oreg. (Scullen), taken, as was the type, on June 
12, although 30 years later. Cockerell compared his species with 
A. bipunctata Cresson (flavoclypeata Smith), and the males of 
the two species are indeed very similar, although belonging to 
different groups. The female, which I believe belongs here, is new. 
It is remarkable for having the hypostomal carinae extremely 
high, and nothing even approaching this condition has been seen 
in any other species. The carinae are present also in the male but 
are not so high. 

Male.—Black, the clypeus yellow, with exception of the anterior 
margin and two dots on the disk. Tarsi ferruginous, the flagellum 
dark ferruginous beneath. Cheeks very broad and rounded behind. 
Antennae rather long, with joint 3 distinctly longer than the fol- 
lowing joint, but shorter than 4 and 5. Wings reddish smoky, 
the stigma and nervures ferruginous. Clypeus shining, minutely 
and closely punctured. Frons finely striato-rugulose. Mesoscutum 
finely and strongly punctured, the surface tessellate, rather shin- 
ing, and becoming almost polished on the posterior middle and 
scutellum. Abdomen shining, with minute, close, setigerous punc- 
tures. Pubescence pale ochreous or grayish, moderately sparse 
on head and thorax, and short and suberect on the abdomen, be- 
coming depressed on apical margin of the tergites to form narrow, 
fringelike apical bands on segments 2 to 5. Length 8 mm.; anterior 
wing 6.5 mm. 
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Female.—Black, the flagellum beneath, and usually the legs, 
nearly uniformly reddened. Wings as in the male. Head as broad 
as long, the hypostomal carinae very high and even. Clypeus large, 
strongly projecting, the apical margin flaring and prominent. 
Facial foveae rather narrow, a little wider than half the distance 
between eye and lateral ocellus and extending slightly below an- 
tennae. Antennal joint 3 barely longer than joints 4 plus 5. 
Process of labrum much broader than long, the sides sloping, 
the apex foveato-emarginate. Clypeus tessellate, a little dullish, 
and rather closely punctured. Frons beneath the foveae closely 
and finely striate. Mesoscutum shining, closely and finely punctured 
and tessellate on the anterior part, its posterior middle and the 
scutellum polished and more sparsely punctured than the remain- 
der of mesoscutum. Propodeum dull and finely rugulose, the enclo- 
sure similarly sculptured. Abdomen almost polished and provided 
with minute, close, setigerous punctures. Pubescence ochreous or 
fulvo-ochreous, moderately dense on the thorax. Apical hair bands 
present on tergites 2 to 4, covering the apical depressions and more 
or less interrupted on middle of tergite 2. Tergite 1 with similar 
hair on each side of apical margin. Disk of tergites 2 to 4 with 
extremely short, fine, appressed dusky hair in front of the bands. 
Apical fimbria usually more tawny or more fulvous than pubes- 
cence of body. Hair of legs concolorous with body, the apical tuft 
of hind femora pale chocolate color, and hair next to the knee 
plate more or less blackened. Scopal hair of hind tibiae moder- 
ately, but rather obscurely, plumose. Length, about 10 mm.; an- 
terior wing, 7.5 mm. 

Collecting records.—One male, Corvallis, Oreg., June 12, 1925 
(Scullen) ; 2 females, Corvallis, collecting pollen from wild rose, 
June 9, 1909 (Bridwell) ; 2 females, Corvallis, June 19, 1921 (col- 
lector unknown) ; 1 female, Union, Oreg., 2,716 feet, June 11, 1926 
(Scullen). 

Two females from Tahquitz Valley, San Jacinto Mountains, 
Riverside County, Calif., July 17 and 23, 1912 (Bridwell), seem 
to be the same species but have the clypeus more sparsely punc- 
tured, the pubescence uniformly dull fulvous, and hind tarsi and 
small joint of the other tarsi clear ferruginous. The pollen col- 
lected by these females appears to be identical with that carried 
by the females, from Corvallis, taken on wild rose. 


ANDRENA (PTILANDRENA) LAYIAE, new species 


This differs from other similar species with a metallic color in 
having the green color confined to the abdomen. The tibial scopa 
is moderately plumose. 
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Female.—Black, with tergum of abdomen dark blue-green. 
Mandibles slightly reddened at apex. Flagellum slightly brownish 
beneath. Tarsi more or less reddened, the claws ferruginous. 
Tibial spurs pale testaceous, or rufotestaceous. Tegulae piceous, 
becoming redder at apex. Wings strongly and uniformly dusky, 
the stigma and nervures dark ferruginous. Head much broader 
than long, with the malar space nearly obsolete. Facial foveae 
rather narrow, extending slightly below antennae, covering about 
half the space between eye and lateral ocellus, and separated 
throughout from eye by a shining, minutely punctate space that 
is about one-third as wide as the fovea itself. Mandibles nearly 
normal, the explanate expansion on lower margin short and nar- 
row. Labrum rounded at apex, the basal process about as long 
as width of its apical truncation, the sides diverging toward base. 
(In the Walnut Creek specimens the process is rounded at apex.) 
Antennal joint 3 about as long as joints 4 to 6 combined. Middle 
basitarsi moderately dilated and a little wider than the hind 
basitarsi. Basal nervure meeting the nervulus, the stigma mod- 
erately narrow. Second submarginal cell a little less than half as 
long as the third and receiving the recurrent nervure at or a little 
beyond the middle. Head and thorax granular-tessellate and dull. 
Clypeus with fine, very close punctures, the frons strongly striate. 
Mesoscutum with close, minute sharp punctures. Basal area of 
propodeum small, with more or less radiating rugae at the base. 
Pleura of propodeum delicately tessellate and shining. Abdomen 
finely tessellate, rather shining, and with minute, rather close 
punctures. Pubescence reddish fulvous, or ochreous, paler on the 
face and beneath, and moderately dense on face and thorax. A 
little black hair present at apex of scapes and on vertex be- 
hind summit of eyes. Facial foveae dark seal brown, becoming 
ochreous below in holotype when viewed from above. Floccus of 
propodeum long and but little curled, the pleuron below the 
floccus with a few scattered erect hairs. Abdomen sericeous with 
fine, appressed light pubescence, becoming denser at the sides 
of tergites 2 to 4, but not forming hair bands. Tergite 1 with 
short, erect hair on lateral margins, its disk and disk of tergite 
2, except apical part, nude. Apical fimbria pale fulvous brown. 
Hair of legs pale ochreous, tinged with brown on outer side of 
front and middle tibiae, on front tarsi, at apex of hind femora, 
and on dorsal margin at base of hind tibiae. Flocculus of hind 
trochanters long and rather thin. Scopa of hind tibiae moderately 
compact, the hairs on dorsal margin plumose and about two-thirds 
as long as greatest width of tibia, and the hairs of remainder 
of scopa rather weakly plumose. Length 10-12.5 mm.; anterior 
wing 8-9.2 mm. 
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Types.—Holotype (female), Ensenada, Baja California, Mex- 
ico, at flowers of Layia, April 24, 1941 (Cockerell) and one para- 
type (female) 10 miles north of Salis, Calif., on Layia glandulosa, 
May 18, 1936 (E. G. Linsley), in the collection of the Citrus 
Experiment Station. 

Two paratypes (females) with same data as above paratype, 
in the collection of the University of California at Berkeley. Three 
paratypes (females), Walnut Creek, Contra Costa County, April 
19, 1913 (J. C. Bridwell), in the U. S. National Museum, U.S.N.M. 
No. 59274. 


ANDRENA (STENANDRENA) PALLIDIFOVEA (Viereck) 


Pterandrena pallidifovea VIERECK, Can. Ent., vol. 36, pp. 222, 228, 1904 
(female; excluding male, p. 195). 
Andrena plumifera COCKERELL, Can. Ent., vol. 48, p. 393, 1916 (female). 

This is a common species on the Pacific coast, extending from 
southern California to Washington, and inland to Salt Lake City, 
Utah. It is a late vernal species and collects pollen from Com- 
positae. In southern California it collects pollen from Ericameria 
cooperi, Helianthus gracilentus, and from species of Layia, H'rio- 
phyllum, and Chaenactis. 

In the United States National Museum it is represented by 
specimens from Pasadena, Calif., April 30, 1909; Arroyo Seco, 
Pasadena, June 17, 1909; and near Pasadena, 1,200 feet, April 15, 
1911 (F. Grinnell, Jr.). 

The male, associated with pallidifovea by Viereck, presumably 
had light face marks, as it was included in the table of males of 
Opandrena and Pterandrena. The true male of pallidifovea has 
the face entirely dark and may be briefly characterized as follows: 

Male.—Dull black. Flagellum a little shining beyond the first 
joint, brownish beneath. Antennal joints 3 to 5 subequal, 4 being 
slightly shorter than the others and 3 slightly longer. Face and 
mesonotum opaque, the clypeus roughened by close, shallow punc- 
tures, the mesonotum impunctate. Vertex substriate between 
ocelli and eyes. Abdomen dullish, with extremely fine, dense seti- 
gerous punctures. Pubescence ochreous to fulvo-ochreous, lighter 
on the vertex and mesonotum. Hair of head and thorax long, 
erect, rather dense on face below antennae and on cheeks. First 
tergite and sides of the second with moderately long, erect light 
hair. Tergites 2 to 4 rather narrowly fasciate at apex with whit- 
ish hair, the band on 2 interrupted medially. The light hair at 
apex of tergite 5 longer and thinner than that forming the bands 
of preceding segments. Disk of tergites 2 to 5 densely covered with 
fine, very short, subdepressed hair, which is blackish except at 
base of tergite 2. Apical fimbria a little tinged with brown. Legs 
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slender, with hair entirely light and the tarsi very long. Length 
8-12 mm. 


ANDRENA (STENANDRENA) ESSIGI, new species 


Similar to A. pallidifovea (Viereck), but smaller, the abdomen 
duller and with distinct but minute dense punctures on the basal 
segments. 

Female.—Black, the mandibles usually dark red on apical half, 
the flagellum strongly reddened beneath except at base. Small 
joints of tarsi more or less ferruginous. Tegulae ferruginous, 
darker at base. Wings uniformly dusky hyaline, the nervures and 
stigma dark ferruginous, with subcosta and margins of stigma 
darker. Head distinctly broader than long. Facial foveae rather 
broad, not much narrowed below, where they reach the level of 
top of clypeus, and covering above hardly more than half the space 
between eye and lateral ocellus. Labrum broadly rounded in front, 
the basal process more than twice as broad as long, with sloping 
sides and broadly truncate apex. Middle basitarsi slightly broader 
than the hind pair. Head and thorax dull, minutely granular-tes- 
sellate. Clypeus and anterior sides of face with small, shallow, 
moderately close punctures, becoming a little coarser on middle of 
clypeus. Frons rugulose, obscurely striate. Mesoscutum opaque, 
obscurely punctured. Pleura of thorax more shining than the 
notum, a little roughened on anterior part of each mesopleuron. 
Pleuron of propodeum delicately tessellate and shining, without 
punctures or hairs except along the anterior margin. Dorsum of 
propodeum dull, rugulosely roughened, the sculpture of basal area 
still rougher, with fine rugae. Abdomen dullish, minutely and very 
closely punctate, the punctures more distinct on the two basal 
tergites and a little sparser on the first than on the second. Pygid- 
ial plate planate, dull, densely and minutely punctured except at 
apex. Pubescence ochreous, moderately dense on face and thorax, 
becoming more or less fulvo-ochreous on vertex and notum of 
thorax. Mesoscutum with rather dense, short, erect hair, inter- 
spersed with numerous longer, erect hairs. Hair at apex of hind 
femora, apex of middle tibiae, and at base of hind tibiae above, 
brown. Tergites 2 to 4 each with a dense, apical, pale-ochreous or 
whitish hair band, usually broadly interrupted on 2. Extreme sides 
of apical margin of first tergite with similar appressed hair. Base 
and lateral margins of first tergite with erect, not very long, pale 
hair. The disks of tergites 1 and 2 otherwise nude, but disks of 
tergites 3 and 4 and base of tergite 5 with very short appressed 
black hair. Apical fimbria brown but long hairs at sides of tergite 
5 and at base of the fimbria more or less pallid. Length 7.5-10 
mm.; anterior wing 6.3—7.1 mm. 
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Male.—Similar to the female and difficult to distinguish from 
the male of A. pallidifovea. Differs from the latter in smaller aver- 
age size and in the very narrow hair bands of the abdomen, inter- 
rupted on tergite 2 and usually also on tergite 3. The subdepressed 
hair on disk of tergite 2 mainly light, but that on disk of tergites 
3 to 5 black. The genitalia of the two species virtually identical. 
Length 6.5-9 mm.; anterior wing 5.5-7 mm. 

Types.—Holotype (female), allotype, and 51 paratypes, from 
The Gavilan, Riverside County, Calif., April 1 to 30, 1 on Layia 
elegans, the rest on Baeria; 4 males, 1 female, Riverside, on Baevria, 
except 2 of the males taken on Cryptantha and Sisymbrium, re- 
spectively, March 3 to April 6; 1 female, Railroad Canyon, near 
Elsinore, on Baeria, April 7 (Timberlake) ; and 2 females, Clare- 
mont (E. O. Essig), in the collection of the Citrus Experiment 
Station. The holotype and allotype were taken on Baeria, April 
10, 1940. 

Paratype, 1 female, 1 male, Mount Hamilton Range, Santa Clara 
County, Calif., April 26, 1913 (J. C. Bridwell), in the United States 
National Museum, U.S.N.M. No. 59275. 

This species is dedicated to Prof. E. O. Essig, who collected 
specimens at Claremont, presumably while a student at Pomona 
College. 


ANDRENA (STENANDRENA) VEXABILIS, new species 


Similar to A. pallidifovea (Viereck), but the female distinguish- 
able by having the abdomen virtually impunctate, and the male by 
having antennal joint 4 hardly longer than thick and distinctly 
shorter than joint 3. 

Female.—Black, the apical joints of tarsi more or less ferent 
nous. Flagellum only slightly reddened beneath. Tegulae dark. 
Wings uniformly dusky hyaline, the stigma dark red, the nervures 
more ferruginous, except subcosta and margins of stigma, which 
are blackish. Structural characters and sculpture mostly as in 
pallidifovea and essigi. Clypeus opaque, generally with the punc- 
tures very obscure, sometimes with a very fine transverse stria- 
tion on the upper half of disk. Basal area of propodeum dull, finely 
granular-tessellate, the sculpture finer than that of remainder of 
dorsal surface of propodeum. (In pallidifovea the sculpture of 
basal area usually distinctly coarser than that of remainder of 
dorsal surface.) Abdomen minutely tessellate, moderately shining, 
virtually impunctate, although very minute, mostly remote punc- 
tures become discernible on close inspection. (In pallidifovea the 
tergites have a close, very minute puncturation, which in essigi 
becomes much more obvious.) Process of labrum a little larger 
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than in pallidifovea, much broader than long, broadly rounded or 
truncate at apex, or sometimes slightly emarginate at the middle 
of the apex. Pubescence much as in pallidifovea, varying from 
ochreous to fulvous on vertex and notum of thorax. Hair of meso- 
scutum long, erect, without short hair. (In pallidifovea hair of 
mesoscutum rather short and interspersed with longer hairs.) 
Usually some inconspicuous blackish hairs present on vertex, 
especially behind the summit of eyes. Facial foveae darker than in 
pallidifovea, seal brown above and whitish or ochreous at lower 
end. Tergites 2 to 4 each with a broad, dense apical hair band, 
interrupted medially on tergite 2. Disk of tergites 1 and 2 nude, 
that of 3 and 4, and base of tergite 5, with very short, subappressed 
black hair. Apical fimbria brown. Length 9-12 mm.; anterior 
wing 7.5-8 mm. 

Male.—Very similar to the male of A. pallidifovea, but antennal 
joint 3 distinctly longer than 4 and slightly longer than 5, joint 4 
being barely longer than thick. Pubescence pale ochreous to whit- 
ish, with some long black hairs on sides of face and behind summit 
of eyes. Hair bands on tergites 2 to 5 weak, those on segments 
2 and 3 broadly interrupted at the middle. Genitalia virtually the 
same as in pallidifovea. Length 7.5-10 mm.; anterior wing 7 mm. 

Types.—U.S.N.M. No. 59276. Holotype (female), allotype, and 
14 paratypes (7 males, 7 females), San Francisco, Calif., April 
13, 1913; 8 females (paratypes), San Geronimo, Marin County, 
April 23, 1913; 11 females (paratypes), Mount Hamilton Range, 
Santa Clara County, April 26, 1913 (J. C. Bridwell). 

Other records.—Four females Russelman Park, Contra Costa 
County, on Baeria, April 26, 1942 (E. G. Linsley) ; 1 female, Kern 
County, April 1939 (F. T. Scott); and 1 female, Mendocino 
County (E. R. Leach), in the collection of the Citrus Experi- 
ment Station. 


ANDRENA (HESPERANDRENA) ESCONDIDA Cockerell 


Andrena escondida COCKERELL, Ann. Mag. Nat. Hist., ser. 11, vol. 2, p. 146, 
19388 (male). 

This was described from Santa Catalina Island. The female 
has been recorded by Cockerell but not described. For purpose of 
comparison with the following new species, it is now briefly 
characterized as follows: 

Female.—Black, without any distinct metallic tinge. Head and 
thorax dull, the lower part of mesopleura, metapleura, and pleura 
of propodeum more shining. Clypeus with sparse, minute, indis- 
tinct punctures. Frons striate. Mesonotum tessellate, becoming 
more shiny on posterior middle of the scutum and base of scutel- 
lum, and finely, strongly, and closely punctured. Basal area 
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broadly triangular, sculptured almost like remainder of dorsal 
surface of propodeum, although minutely striate on basal margin. 
Abdomen strongly tessellate, dullish, and minutely punctate, the 
punctures sparse on tergite 1 and rather close on 2. Process of 
labrum low and broadly truncate at apex. Facial foveae extremely 
broad, each about as broad above as the space between them, 
ochreous in color, becoming slightly brownish above. Pubescence 
of head and thorax brownish ochreous, moderately sparse. Ter- 
gites 2 to 4 of abdomen each with a distinct whitish apical fascia, 
that on 2 broadly interrupted at the middle. Apical fimbria pale 
brown. Tibial scopa moderately loose and long, the hairs on 
dorsal margin a little longer than width of tibia. Wings dusky 
hyaline, with dark-ferruginous stigma and nervures. Length 
about 9 mm.; anterior wing 7 mm. (or about 6.6 in the Ensenada 
female). 

The female is now known from Rancho Santa Ana, Orange 
County, Calif., and Ensenada, Baja California, having been taken 
in both places at flowers of Layia. 


ANDRENA (HESPERANDRENA) LIMNANTHIS, new species 


Like A. escondida Cockerell, but more opaque black, almost 
without puncturation, the facial foveae brown, moderately broad, 
and the abdomen hardly fasciate. 

Female.—Black, the mandibles a little reddish at apex. Flagel- 
lum dark. Legs black, although sometimes tinged with red. 
Tegulae piceous, more reddish at apex. Wings dusky hyaline, the 
stigma and nervures dark reddish, the subcosta blackish. Head 
and thorax opaque, becoming less dull on lower sides of thorax, 
the pleura of propodeum shining. Clypeus and mesonotum, espe- 
cially the anterior part of scutum, with very fine faint punctures. 
Frons striate. Enclosure of propodeum large, forming nearly a 
right angle, tessellate, becoming a little duller at base. Abdomen 
tessellate, slightly shiny, virtually impunctate. Process of labrum 
triangular, rounded to subacute at apex. Facial foveae moderately 
broad, reaching level of top of clypeus. Antennal joint 3 slightly 
longer than the next two joints together. Pubescence rather 
scanty, pale ochreous, becoming pale brownish fuscous on face 
and vertex. Hair of mesoscutum rather short and erect, with 
finer and shorter hairs interspersed. Abdomen with fine, short, 
appressed light pubescence, becoming slightly denser and longer 
at apex of tergites 3 and 4 and at sides of the apex of tergite 2, 
but forming very narrow, indistinct hair bands. Tergite 1 with 
short, erect hair, especially laterally. Apical fimbria brown. Hair 
of legs pale, becoming somewhat brownish on outer side of front 
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and middle tibiae. The dense tuft of hair at apex of hind femora, 
above, brownish fuscous. Tibial scopa pale brown above, more 
whitish beneath, moderately short and compact, with the hair 
on dorsal margin about half as long as width of tibia. Second 
submarginal cell usually considerably narrowed above and re- 
ceiving recurrent nervure at, or a litte behind, the middle. Third 
submarginal cell rather short and less than twice as long as the 
second. Basal nervure slightly postfurcal. Length 8-10 mm.; an- 
terior wing 6.8-7 mm. 

Male.—Similar to the female in most respects. Face without a 
light clypeal mark. Apex of mandibles dark red. Flagellum dull, 
slightly brownish beneath. The little ridge marking the base of 
apical depression of tergites 2 and 3 reddish on each side, form- 
ing a transverse streak. Apical margin of tergites very narrowly 
smooth and shiny. Basal process of labrum rounded at apex, and 
finely foveate beneath at the middle. Antennae short, only mod- 
erately longer than in the female. Antennal joint 3 equaling 4 
plus 5. Pubescence whitish to pale ochreous, longer than in the 
female, especially on the thorax. Hair of face and clypeus mod- 
erately dense. Hair of abdomen rather short, depressed, and thin, 
not at all forming bands; that of tergite 1 much longer and erect. 
Hair of venter similar to that of tergum, with longer, erect hair 
on each side of the subapical segments. Medio-apical lobes of 
stipites virtually obsolete, making the dorso-apical margin almost 
transverse. Latero-apical lobes of stipites elongate, as usual in 
this group, slightly angulate on inner margin before the middle 
and convergent at their tips. Sagittae as in other species of this 
group, the apex slightly surpassing apex of the stipital lobes. 
Length 6.5-8 mm.; anterior wing 5.8-6.2 mm. 

Types.—U.S.N.M. No. 59277. Holotype (female), allotype, and 
37 paratypes (8 males, 29 females), San Geronimo, Marin County, 
Calif., April 23, 1913 (J. C. Bridwell). 

Paratypes, 2 males, 7 females, Santa Rosa, Sonoma County, on 
Limnanthes douglasii, April 17, 1988 (Embury), and 1 male, 
Agua Caliente, Sonoma County, on same flower, April 14, 1938 
(Frazier), in the collection of the Citrus Experiment Station. 


ANDRENA (HESPERANDRENA) LATIVENTRIS, new species 


The female of lativentris differs from other species of Hesperan- 
drena, except A. limnanthis, in having the mesoscutum black, dull, 
and strongly tessellate, with the punctures obscure. From limnan- 
this it differs in the less opaque sculpture; longer, less compact, 
more plumose tibial scopa; and in having the abdomen more 
definitely fasciate. The male differs from limnanthis in having the 
clypeus mainly pale yellow. 
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Female.—Black, the mandibles strongly reddened except on 
the basal third. Flagellum brownish beneath. Small joints of tarsi 
ferruginous, the basitarsi more dusky. Tegulae reddened at apex. 
Wings as in limnanthis as to color and neuration, except that the 
second submarginal cell is less narrowed above. Apical margin 
of tergites, especially of the second, subhyaline and then red- 
dened. Head and thorax very finely tessellate, dullish, although 
a little shining in some aspects. Clypeus subopaque, impunctate. 
Frons finely striate. Mesoscutum with fine, close, but indistinct 
punctures. Enclosure of propodeum and abdomen nearly as in 
limnanthis. Process of labrum small, very short, a little emar- 
ginato-truncate on middle of apex. Facial foveae whitish, broad 
above, each covering slightly more than one-fourth of space be- 
tween the eyes. Antennal joint 3 about equaling the next three 
joints together. Pubescence whitish to pale ochreous, most con- 
spicuous on the face and cheeks, the hair of clypeus subdepressed 
and partially concealing the surface. Hair of mesonotum short 
and erect, becoming longer on anterior part of scutum and on 
apical margin of scutellum. Pubescence of abdomen fine and ap- 
pressed, forming white apical hair bands on tergites 2 to 4, 
these bands being broadly interrupted on tergites 2 and 3. Apical 
fimbria tinged with brown. Hair of legs mostly whitish, but 
brownish on outer side of middle tibiae at apex, with tuft at apex 
of hind femora, and the tips of scopal hairs on dorsal side of 
hind tibiae, brown. Scopa of hind tibiae rather long and moder- 
ately dense, the hairs on dorsal margin obviously plumose and 
slightly longer than greatest width of tibia, the hairs on the outer 
surface obscurely plumose. Labial palpi short, the basal joint 
strongly bowed; the two middle joints short, thickened, and 
oblique, hardly longer than wide; the apical joint slender and 
nearly twice as long as preceding joint. Length 7-9 mm.; an- 
terior wing 6-6.6 mm. 

Male.—Similar to female. Clypeus, except outer corners and 
narrow apical margin, pale yellow. Tergites narrowly reddened 
contiguously to the subhyaline apical margins, these reddened 
areas on tergites 2 and 3 definitely much widened on each side to 
form more or less conspicuous spots. Process of labrum small, 
more thickened and more prominent than in female, rounded and 
arched apically, and, at most, weakly foveate medially below the 
margin. Antennae short, with joint 3 equaling 4 plus 5, which 
are quadrate. Pubescence white, much longer than in female, with 
the hair of face and cheeks rather dense and almost concealing 
the yellow clypeal mark. Hair of mesonotum long and thin, that 
of first tergite similar, and that of following segments short and 
appressed, forming weak apical hair bands on tergites 3 to 5. 
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Sternites 2 to 5 each with a strong apical fringe. Medio-apical 
lobes of stipites slightly produced. The latero-apical lobes bowed 
inward, so that they are nearly opposed to each other on their 
apical halves, and not angulate on inner margin. Sagittae nearly 
as in limnanthis. Length 6.5-9 mm.; anterior wing 6-6.5 mm. 

Types.—U.S.N.M. No. 59278. Holotype (female) and allotype, 
near Strathmore, Tulare County, Calif., on Baeria tenella, March 
29, 19387. Paratypes, 2 females, Mount Hamilton Range, Santa 
Clara County, April 26, 1913 (J. C. Bridwell) ; 1 male, Elsinore, 
Riverside County (Baker). 

Paratypes, in the collection of the University of California at 
Riverside and Berkeley: 32 males, 9 females, from Strathmore, 
March 28-29, 1937, and April 1, 1983 (Timberlake) ; 51 males, 
24 females, Earlimart, Tulare County, on Baeria tenella, March 9, 
1937 (Timberlake and Linsley) ; 1 female, Earlimart, on Baeria 
gracilis, March 30, 1987 (Timberlake) ; 3 females, Kern County, 
April 1939 (F. T. Scott); 2 males, 2 females, Davis, May 12, 
1937 (J. J. DuBois) ; 4 females, Russelman Park, Contra Costa 
County, on Baeria, April 26, 1942 (E. G. Linsley) ; 73 females, 
near Hemet Lake, San Jacinto Mountains, Riverside County, on 
Layia platyglossa, May 24, 1939 (Linsley); 1 female, Herkey 
Creek, San Jacinto Mountains, on Layia platyglossa, June 3, 1939 
(Timberlake). 

Other records.—A series from Hemet Lake is in the collection 
of the U. S. National Museum. 


ANDRENA (HESPERANDRENA) DUBOISI, new species 


This species is allied to A. baeriae Timberlake, but it differs 
from that and other species of the group in having the integu- 
ment much more definitely tinged with green. The male differs 
from baeriae also in having a large pale-yellow mark on the 
clypeus. 

Female.—Integument tinged with dark green, which is more 
pronounced on abdomen than on head or thorax. Mandibles dark 
red at apex. Antennae black, the flagellum brownish beneath. 
Legs black, or more or less reddish brown, with the tarsi more 
rufescent. Tegulae shining rufopiceous, redder at apex. Wings 
a little dusky fulvescent, the stigma and nervures pale fer- 
ruginous; the subcosta blackish. Facial foveae moderately broad, 
extending below level of antennae, and pale brownish ochreous 
as seen from above. Subgenal coronet dark red. Explanate ex- 
pansion of outer margin of mandible narrow, ferruginous, and 
extending beyond the middle. Antennal joint 3 barely longer 
than the next two joints together. Head and thorax minutely 
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tessellate, moderately dull. Frons distinctly striate. Clypeus, sides 
of face below antennae, and mesoscutum with fine, shallow, mod- 
erately close punctures. Scutellum impunctate. Upper part of 
mesopleuron subopaque. Basal area broadly triangular, its sculp- 
ture minute and a little less rough than that of remainder of 
dorsal surface of propodeum. Abdomen minutely tessellate, rather 
shining and impunctate. Pubescence ochreous, rather short and 
moderately sparse, being densest on the face and cheeks. Abdomen 
with fine, short, appressed light pubescence, very thin on mid- 
dle of disk of tergite 2, and becoming longer and denser at apex 
of tergites 2 to 4 to form bands. Band on tergite 2 thinner or 
interrupted at the middle. Apical fimbria, hair at apex of hind 
femora, at apex of middle tibiae, and at base of hind tibiae on 
dorsal margin, slightly tinged with brown. Basal nervure dis- 
tinctly postfurcal. Second submarginal cell about half as long as 
the third, and receiving the recurrent nervure at or near middle. 
Length 5.5-8 mm.; anterior wing 5-6.1 mm. 

Females from along the coast of California (Walnut Creek, 
San Francisco, and San Diego) have the facial foveae more pallid 
than in the type series from Davis, and have the apical depression 
of tergites rufotestaceous to whitish. 

Male.—Similar to female. Disk of clypeus pale yellow. Pubes- 
cence paler and longer than in female, dense and white on face, 
and nearly concealing the surface of clypeus. Hair of mesoscutum 
long and erect. Apical bands of abdomen thin or, usually, obso- 
lete. Disk of tergite 1 with long, erect hair. Hair of venter 
rather long and erect, the apical margin of segments 2 to 5 
each with a very short apical fringe. Antennae barely longer 
than in the female, the flagellum stout. Joint 3 about equaling 
4 plus 5, which are both broader than long. Process of labrum 
about twice as broad as long and more prominent than in female. 
Medio-apical lobes of stipites together forming a subacute angle. 
Latero-apical lobes of stipites geniculate before the middle, 
strongly bent downward, and pallid at apex. Apical part of 
sagittae very slender and becoming slightly expanded at the ex- 
treme apex. Length 5-7.5 mm.; anterior wing 4.5-6 mm. 

Types.—U.S.N.M. 59279. Holotype (female) and allotype, 
Davis, Calif., presumably at flowers of Baeria, May 12, 1937 
(J. J. DuBois) ; 3 females (paratypes), Walnut Creek, Contra 
Costa County, April 17, 1913 (J. C. Bridwell) ; 1 female (para- 
type), San Francisco (Bridwell) ; and 1 female (paratype), San 
Diego. 

Many paratypes (82 males, 108 females) from Davis in the 
collections of the Citrus Experiment Station and of the Uni- 
versity of California at Berkeley. 


392 PROCEEDINGS OF THE NATIONAL MUSEUM _ VOL. 101 
ANDRENA (MICRANDRENA) PIPERI Viereck 


Andrena piperi VIERECK, Can. Ent., vol. 36, pp. 189, 196 (female), 1904. 

The type locality is Pullman, Wash., but the species ranges to 
southern California. It is a common winter and spring bee at 
Riverside, and the female collects pollen from Cruciferae, espe- 
cially from Alyssum, Brassica, Capsella, and Sisymbrium. I have 
one female collected at Salt Lake City, Utah, May 4, 1913; a 
male from Riparia, Wash., April 8, 1908 (Aldrich) ; a male from 
Merrill, Oreg., from wild mustard, May 10, 1929 (C. C. Wilson) ; 
besides many from Riverside. 

In the U. S. National Museum is the following material: 1 fe- 
male, Mount Hamilton Range, Santa Clara County, Calif., April 
26, 1918 (J. C. Bridwell) ; 1 female, Berkeley, April 19, 1915 
(KE. P. Van Duzee) ; 2 males, Sacramento, March 6, 19381 (C. C. 
Wilson); 8 males, Stanford University, March 4-24, 1910; 4 
males, Stanford University, March 21 and 24, 1915 (H. Mor- 
rison) ; 2 males, 3 females, Redlands (F. R. Cole); and 1 male, 
Claremont (Baker). 

The male has not been described, and in the National Museum 
material two manuscript names were attached to specimens of 
this sex by Viereck. It may be distinguished from males of other 
North American species of this group by means of the following 
characters: Integument black, with a slight aeneous tinge; the 
clypeus yellow, with two minute black dots. Wings faintly dusky, 
with ferruginous stigma and nervures. First abscissa of radius 
more or less short or punctiform. Antennae moderately long, with 
joint 3 longer than 4, but distinctly shorter than 4 plus 5. Head 
and thorax dull, granular-tessellate. Enclosure very large, finely 
granular-rugulose, the sculpture somewhat coarser than that of 
remainder of propodeum. Pubescence usually white, and very long 
and copious on the cheeks, sides of thorax, and on the front 
femora. 


ANDRENA (MICRANDRENA) CHLOROGASTER Viereck 


Andrena chlorogaster VIERECK, Can. Ent., vol. 36, pp. 189, 196 (female), 1904. 

From Oregon and California there are now known three very 
similar species of Micrandrena, which are distinguishable with 
difficulty in the female, but which are surely distinct by the char- 
acters of the male, especially those of the genitalia (cf. key, 
page 396). With only a few specimens at hand from Oregon, it 
is impossible to be sure about the correct usage of the name 
chlorogaster, but I have provisionally assigned the name to a 
species which ranges from Corvallis, Oreg., southward to River- 
side County and Santa Catalina Island, Calif. A. chlorogaster 
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was described from Oregon, without a more definite locality. 
The male is new. 

Male—lIntegument with a very dark-green or bluish green 
luster. Clypeus pale yellow except on the margin, and without 
dark dots. Flagellum dark reddish ferruginous, blackish above. 
Small joints of tarsi ferruginous. Tegulae dark testaceous brown. 
Wings rather dusky hyaline, the stigma and nervures reddish 
brown. Frons and vertex finely granular-striate. Face below an- 
tennae dullish, finely shagreened and indistinctly punctured, the 
clypeus a little more shining and minutely tessellate. Mesoscutum, 
scutellum, and metanotum finely tessellate and dullish, the scutel- 
lum a little more shining than the other parts. Basal area very 
large, finely rugulose, smoother toward apex, the sculpture coarser 
than that of remainder of propodeum. Abdomen minutely tessel- 
late, a little dullish and impunctate. Antennae long, with the mid- 
dle joints of flagellum distinctly longer than thick, and joint 3 
shorter than 4. First abscissa of radius very short or puncti- 
form. Pubescence whitish, moderately long and dense on cheeks 
and pleura. Usually with much black hair present on sides of 
face and behind summit of eyes. Genitalia short and compact. 
Parameres of stipites very stout, the expanded apical part semi- 
oval, about twice as long as wide, with the inner margin evenly 
and convexly arcuate from base to apex of the expansion. Sagit- 
tae dilated and bulbous at base, the apical part half compressed, 
with very thick, blunt, spreading tips, the dorsal crest of each com- 
ponent, just beyond the bulbous portion, much thickened and 
protuberant. Length 5-7 mm.; anterior wing 4.3-4.8 mm. 

Female.—Like the male, but greenish luster perhaps a little 
less evident and most distinct on the abdomen. Sculpture as in 
male, with the clypeus dull, minutely granular-tessellate and ob- 
scurely punctate. Process of labrum quadrate, about as long as 
wide, truncate at apex, and a little widened toward the base. 
Facial foveae narrow, reaching a little below level of antennae, 
and usually a light fulvous brown. Pubescence whitish, tinged 
with brownish ochreous on vertex and notum of thorax. Apical 
fimbria brown. Tergites 2 to 4 each with a white apical fringe, 
broadly interrupted on 2 and 3. Length about 7 mm.; anterior 
wing 4.8-5.2 mm. 

In the U. S. National Museum collection: 5 males, 1 female, 
Corvallis, Oreg., April 24, 1919 (I. N. Gabrielson); 1 male, 1 
female, Mount Tamalpais, Marin County, Calif., March 30, 1913 
(J. C. Bridwell) ; 2 males, Stanford University, March 18, 1912; 
and 1 male, Stanford University, March 17, 1917 (R. Stinch- 
field). 
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In the Riverside collection: 1 male, Putah Canyon, on boundary 
of Yolo and Solano Counties, Calif., on elderberry, February 29, 
1986 (R. M. Bohart); 2 males, Berkeley, March 7, 1934, and 
March 26, 1935 (Bohart); 1 female, Berkeley, on Ranunculus, 
March 19, 1939 (HE. G. Linsley); 2 males, 1 female, Visalia, 
March 29, 1939, and 1 female, on red clover, April 21 (F. T. Scott). 

The material of chlorogaster from southern California is at 
least subspecifically distinct, and three races can be distinguished 
as based on the males. 


KEY TO SUBSPECIES OF ANDRENA (MICRANDRENA) CHLOROGASTER 


1. Flagellum dark reddish brown beneath; medio-apical lobes of stipites longer 
than, wide/and more orrlesspointedsied tw ewe | ire to he geen 
Flagellum ferruginous beneath; medio-apical lobes of stipites blunt and no 
longer than their basal width; reflexed dorsal margins of sagittae, just 
beyond the basal expansion, arched as seen from side and nearly parallel 

with each other (Oregon and northern California). 
chlorogaster chlorogaster Viereck 
2. Sides of face with only a trace of black hair; medio-apical lobes of stipites 
a little longer than wide; rounded expansion on inner margin of para- 
meres near base longer than in chlorogaster; reflexed dorsal margins of 
sagittae, just beyond the basal expansion, about as in chlorogaster 
(Santa Catalina Island)... chlorogaster nesiotes, new subspecies 
Sides of face with considerable black hair; medio-apical lobes of stipites 
about twice as long as their basal width; expansion on inner margin of 
parameres near base as in nesiotes; reflexed dorsal margins of sagittae, 
just beyond the basal expansion, hardly arched and strongly divergent 

basad (San Diego and Riverside Counties). 

chlorogaster gavilanica, new subspecies 


ANDRENA (MICRANDRENA) CHLOROGASTER NESIOTES, new subspecies 


Male.—To the characters given above, it is necessary to add 
only that the antennae are somewhat shorter than in chloro- 
gaster, with the joints of flagellum each about one and one-fourth 
times longer than thick. Length 5.5 mm.; anterior wing 4.7 mm. 

Type.—One male (holotype), Santa Catalina Island, Calif., 
March 26, 1987 (Cockerell), in the collection of the Citrus Ex- 
periment Station. 


ANDRENA (MICRANDRENA) CHLOROGASTER GAVILANICA, new subspecies 


Male.—Almost exactly agreeing with nesiotes, except in re- 
gard to the characters noted in the above key. Length 5.75 mm. ; 
anterior wing 4.7 mm. 

Female.—Not distinguishable in any appreciable degree from 
typical chlorogaster. Length 6.5 mm.; anterior wing 4.5 mm. 

Types.—Holotype (male), allotype, and 9 paratypes (females), 
The Gavilan, Riverside County, Calif., at flowers of Lomatium 
dasycarpum and Sanicula bipinnatifida, March 27 and April 10, 
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1946; and 2 females (paratypes), Camp Pendleton, 10 miles 
northeast of Oceanside, San Diego County, on Sanicula bipinna- 
tifida, April 22, 1946 (Timberlake), in collection of the Citrus 
Experiment Station. 

A small series of females from Pine Flat, near California 
Hot Springs, Tulare County, May 3, 1947 (Timberlake) seems 
to belong here. These females were taken at flowers of Sanicula 
tuberosa, except one that occurred at flowers of Rhamnus crocea. 


ANDRENA (MICRANDRENA) RADIALIS, new species 


Similar to A. chlorogaster Viereck, but the male has only a 
trace of black hair at sides of face, and the genitalia are distinc- 
tive. The female differs hardly at all, except that the foveae are 
whitish, and even this character may not always be distinctive. 

Male.—Integument with a dark bluish-green tinge. Clypeus, 
except the margins, pale yellow, without black dots. Flagellum 
dark ferruginous beneath, blackish above. Wings slightly dusky, 
the nervures and stigma dark ferruginous. Antennae long, the 
middle joints of flagellum much longer than wide, and joint 3 
shorter than 4. First abscissa of radius very short or puncti- 
form. Basal area large and broad, finely granular rugulose, more 
coarsely so at base, where the sculpture is distinctly coarser than 
that of remainder of propodeum. Pubescence white and moder- 
ately long and dense on cheeks and pleura. Only a few dusky or 
blackish hairs on each side of face. Genitalia in general similar 
to those of chlorogaster, but parameres of stipites less thickened 
at base, and the apical expansion subtriangular. Compressed api- 
cal half of sagittae having the two component parts moderately 
incrassate at the tips, and the dorsal crest of each thin-edged 
and a little separated just beyond the basal bulbous portion. 
Length about 5 to 6 mm.; anterior wing 4.3-4.8 mm. 

Female —Like chlorogaster, but pubescence white, the facial 
foveae soiled whitish. Length 6-7 mm.; anterior wing 4.8-5 mm. 

Types.—U.S.N.M. 59280. Holotype (male) and allotype, Elsi- 
nore, Riverside County, Calif. (Baker); another pair (para- 
types), Redlands (F. R. Cole). 

In the collection of the Citrus Experiment Station are the 
following paratypes: 107 males, 59 females, Riverside, taken on 
Salix, Sisymbrium, Brassica, Capsella, Alyssum, Sedum (in cul- 
tivation), Taraxacum, Sonchus, Baccharis, Marguerite daisy, and 
flying near Sambucus, February 16 to April 28; 2 females, 
Valyermo, Los Angeles County, on Salix, March 26; 1 female, 
Andreas Canyon, near Palm Springs, on Sisymbriwm, March 2; 
2 males, Soboba Hot Springs, on Salix, March 11; and 1 male, 
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San Jacinto River, at 2,100 feet, on Salix, February 22 (Timber- 
lake). 

The female collects pollen, as far as is known, only from Salix. 

The following females, with no associated males, have whitish 
facial foveae as in radialis, but they may belong with chlorogaster, 
as the color of the foveae may not be always distinctive: 2 from 
The Dalles, Oreg., May 2 and 8, 1927 (Scullen) ; 1 from Marion, 
Oreg., May 18, 1928 (A. Gray); 1 from Salt Lake City, Utah, 
May 4, 1913 (Timberlake) ; 1 from Sand Flat, Calaveras County, 
Calif., 5,000 feet, June 11, 1930 (D. W. Clancy); and 1 from 
Berkeley, April 7, 1985 (R. M. Bohart). The two females from 
Visalia, recorded above under chlorogaster, also have whitish 
foveae, but are associated with males with definite chlorogaster 
characters. 


ANDRENA (MICRANDRENA) NITIDICORNIS Cockerell 


Andrena nitidicornis COCKERELL, Pan-Pacific Ent., vol. 12, p. 144, 1936 (male). 

This is another sibling species difficult to distinguish, at least 
in the female sex, from A. chlorogaster and A. radialis. It was 
described from Garberville, Humboldt County, Calif., but I have 
taken it in southern California, in the foothills of the San Gabriel 
Mountains, up to an elevation of about 1,500 feet on Ceanothus, 
and also at The Gavilan, Riverside County, on Salix. 

The male has much black hair on the face and behind the sum- 
mits of eyes, and the yellow of the clypeus covers not much more 
than half of the disk. The parameres of the stipites are not angu- 
late on the inner margin, the apical expanded part being elongate 
oval; and the bulbous basal part of the sagittae bears a distinct 
median impression apically. 

These three sibling species are separated in the key, the char- 
acters given for the males having greater value: 


KEY TO SPECIFIC CHARACTERS IN ANDRENA CHLOROGASTER, 
A. RADIALIS, AND A. NITIDICORNIS 


I Aer ales Ge bly hE See x TN hy CE CRO pA AO wit el atte de Pee aay Bye 2 
Males wisi cart tae. = eeu ee oo, TER eNO Lea & fh STE 4 

2. Stigma and nervures ferruginous, facial foveae more or less pallid; scopal 
hairs of hind tibiae more distinctly curled_____-___-_-__ 3 


Stigma and nervures reddish brown; facial foveae pale brown, more pallid 
below; scopal hairs more erect on outer face of hind tibiae. 


chlorogaster 
3. Basal area of propodeum nearly uniformly finely granular; facial foveae 
whitish, tinged with brown above... radialis 


Basal area finely rugulose except on margins; facial foveae more brownish. 
nitidicornis 
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4, Sagittae not so thick and blunt at apex and not spreading apart at their 
PSE oe ere es Se eee ad ge PEE eee ee oe 
Sagittae very broad and blunt at apex, their tips spreading apart. 
chlorogaster 
5. Clypeus more or less broadly black on upper margin; sides of face with 
black hair; flagellum dark; dorsal margins of sagittae rather broadly 
reflexed just beyond basal bulbous part. .--_»___ nitidicornis 
Clypeus narrowly black on upper margin; hair of face entirely, or almost 
entirely, whitish; flagellum ferruginous beneath; dorsal margins of 
sagittae not reflexed just beyond basal bulbous part_______ radialis 


ANDRENA (MICRANDRENA) MICROCHLORA SUBALIA Cockerell 


Andrena microchlora subalia COCKERELL, Pan-Pacific Ent., vol. 12, p. 143, 
1986 (female; in part). 

In the United States National Museum are 30 females, San 
Francisco, Calif., March 16, 1913 (J. C. Bridwell) ; 5 females, 
Mount Hamilton Range, Santa Clara County, April 26, 1913 
(Bridwell) ; and 2 males, Berkeley, March 15, 1913 (Bridwell). 
In the Riverside collection is a female from Pullman, Wash., May 
11, 1922 (Melander), and a pair from Corvallis, Oreg. (Scullen), 
the female taken April 26, 1928, and the male, on Taraxacum, 
April 17, 1929. 

Cockerell described subalia from the coastal region of northern 
California, but confused two species in his material. The type 
and a cotype taken near Lower Lake, Lake County, at a yellow 
umbellifer are virtually indistinguishable from females of micro- 
chlora from Boulder, Colo. The remainder of the material, as far 
as I have examined it, is referable to A. nitidicornis Cockerell, 
and it is probable that Cockerell was led to separate subalia be- 
cause of the inclusion of this extraneous material. The male of 
microchlora from Boulder, however, has the pubescence of the 
face entirely white, while the males from the Pacific coast have 
much black hair on the sides of the face and behind the summits 
of eyes. For this reason alone, the race swbalia appears to deserve 
recognition. 

The female of microchlora can be distinguished from the fe- 
males of the chlorogaster group by the duller, more finely granu- 
lar-tessellate and much more hairy mesoscutum, and by the 
upright, and but little curved scopal hairs of the hind tibiae. 


ANDRENA (MICRANDRENA) CANDIDIFORMIS SEMOTULA Cockerell 
Andrena semotula COCKERELL, Pan-Pacific Ent., vol. 12, p. 149, 1986 (male). 


This is only a weakly distinguishable race of Andrena candidi- 
formis Viereck and Cockerell, the male having the stigma more 
or less infuscated and the flagellum black. It occurs in the moun- 
tains of southern California and northward along the coast to 
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Humboldt County. The type locality is 8 miles north of Ukiah, 
in Mendocino County. The female also may have the stigma dark- 
ened, but this character is slight and apparently unreliable, as 
three specimens collected in Mendocino County by E. R. Leach 
have the stigma as pale as in typical Colorado material. The 
female collects pollen from Ceanothus. 

It is represented in the United States National Museum by 1 
female from Walnut Creek, Contra Costa County, April 19, 1913 
(J. C. Bridwell), and by 3 females from Santa Cruz Mountains, 
Santa Cruz County, April 25, 1913 (Bridwell). 


ANDRENA (MICRANDRENA) MISERABILIS Cresson 


Andrena miserabilis CRESSON, Trans. Amer. Ent. Soc., vol. 4, p. 259, 1872 
(female). 

Andrena bipunctata CRESSON, Trans. Amer. Ent. Soc., vol. 4, p. 259, 1872 
(male). 

Andrena flavoclypeata SMITH, Description of new species of Hymenoptera, 
p. 54, 1879 (male). 

There is one male of this species in the United States National 
Museum from Sacramento, Calif., May 19, 1931 (C. C. Wilson). 
I have collected it also at a point 3 miles west of Three Rivers, 
Tulare County, but it is not known to occur in southern Cali- 
fornia. 


ANDRENA (MICRANDRENA) HAROLDI, new species 


This is most similar to A. piperi Viereck, from which it differs 
in its somewhat larger size and broader abdomen; in having the 
mesoscutum less opaque, it being tesseilate instead of granular; 
and in having the abdomen devoid of the appressed light 
pubescence which is characteristic of piperi. This species was 
studied by Viereck, whose manuscript name I have adopted. Vie- 
reck associated males of piperi with the female of this species, and 
the true male appears to be one to which he had given another 
manuscript name. 

Female.—Black, the abdomen with a faint, very dark-green 
tinge. Mandibles dark red at apex. Flagellum ferruginous red 
beneath except toward the base. Small joints of tarsi, especially 
the apical joint, pale ferruginous. Tibial spurs testaceous yellow. 
Tegulae piceous, becoming more or less brownish testaceous at 
apex. Wings dusky hyaline, with dull ferruginous stigma and ner- 
vures. Pubescence dull ochreous, moderately long, and thin 
enough to expose the integument. Apical fimbria of abdomen 
brownish fuscous. Tergites 2 to 4 each with a narrow, whitish 
apical hair band, interrupted medially on 2. Scopa of hind tibiae 
brownish on dorsal half, whitish below, rather long and mod- 
erately loose, the hairs on the outer surface entirely simple, and 
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those on dorsal margin fully as long as width of tibia. Facial 
foveae chocolate brown, or varying to reddish ochreous, when 
viewed from above, sometimes appearing entirely black in frontal 
view, moderately narrow, ending very bluntly at level of anten- 
nae, and somewhat narrowed and ill-defined above, where they 
cover about half the space between eye and lateral ocellus. Process 
of labrum with the sides very oblique and the apex rather nar- 
row, rounded, or subtruncate. Head and thorax dull, without evi- 
dent punctures. Clypeus almost opaque, impunctate, slightly 
roughened at apex. Frons substriate. Thorax minutely tessellate, 
subopaque in some views, more shiny in others. Basal area large, 
triangular, finely tessellate, the tessellation slightly coarser than 
that on remainder of dorsal surface of propodeum. Abdomen 
minutely tessellate, dullish, impunctate, Stigma moderately broad. 
First abscissa of radius a little less than half as long as the 
second. Second submarginal cell subquadrate, half as long as the 
third, and receiving the recurrent nervure at one-third of the 
length from the apex. Middle and hind basitarsi moderately nar- 
row. Length 8 mm.; anterior wing 6 mm. 

Male.—Resembling the female in many characters, but differ- 
ing as follows: Clypeus yellow, except around the margins, with 
two black dots on disk, a little shiny on middle of disk, and 
rather obscurely and closely punctured on the yellow part. Proc- 
ess of labrum broad, only slightly elevated and truncato-emargi- 
nate at apex. Frons granular-tessellate, opaque, and not at all 
striate. Antennae longer than in female, the flagellum dark be- 
neath, the joints of flagellum, including the first, about one and 
one-half longer than thick, and the apical one still longer. Thorax 
more opaque than in female. Pubescence whiter and a little longer 
than in female, and rather abundant on cheeks and pleura. A lit- 
tle black hair present on sides of face and behind summit of 
eyes. The parameres of stipites broadly and semiovally dilated 
beyond the constricted base, the dilated part being almost straight 
on outer margin and evenly rounded within. Basal fused part of 
sagittae large, triangular, depressed and gently convex above, 
then rapidly attenuating toward apex, with the two component 
parts thin, opposed, and ending in an acute, slightly upturned 
point, which projects a little beyond apex of the stipital para- 
meres. Length 7.5 mm.; anterior wing about 6 mm. 

Types.—U.S.N.M. No. 59281. Holotype (female) and 11 para- 
types (female) from Stanford University, Calif., 8, including 
holotype, taken on March 26, 3 on March 21, and 1 on April 27, 
1915 (Harold Morrison) ; allotype (male), Corte Madero Creek, 
Stanford University, April 4, 1915 (Morrison); 2 paratypes 
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(females), San Geronimo, Marin County, April 23, 1913 (J. C. 
Bridwell) ; and 1 paratype (female), Russelman Park, Contra 
Costa County, on Baeria, April 26, 1942 (E. G. Linsley). 


ANDRENA (ANDRENA) PALPALIS, new species 


This species is blue green in both sexes, with pubescence 
mainly whitish, the abdomen fasciate, and the clypeus of the 
male yellowish white. In most characters it agrees with typical 
Andrena, except in the fasciate abdomen, the less corbiculate 
propodeal floccus, and the white clypeus of the male. Other North 
American species possessing similar characters are A. banksi 
Malloch, A. angustella Cockerell, and A. quercina Cockerell, all 
of which differ from palpalis in the black integument. This little 
group, as exemplified by palpalis, differs from Dactylandrena 
in the undeveloped malar space, fasciate abdomen, and compact 
tibial scopa. A. quercina has a basal tooth on outer side of mandi- 
ble, as in A. helvola (Linnaeus), the type of Andrena. 

Female.—Dark blue-green, the venter blackish. Antennae and 
legs black, the claws ferruginous, the spurs testaceous. Tegulae 
testaceous brown. Mandibles, except reddish tips, labrum and 
clypeus, except the extreme upper margin, black. Pubescence dull 
white, moderately long and dense, but not dense enough to con- 
ceal surface of integument. Tergites 2 to 4 each with a narrow, 
pure-white apical band. Disk of tergites 3 and 4 with short, erect 
blackish hair, that of 2 with longer whitish hair. Apical fimbria 
dark brown to fuscous. Hair of legs whitish, becoming partly 
brownish on outer side of tibiae and tarsi. Scopa of hind tibiae 
compact, broadly brown above and whitish on lower half, the 
hairs simple. Hair on inner side of middle and hind tarsi pale 
brown, that on front tarsi darker brown on both sides. Flocculus 
of hind trochanters rather dense and whitish. Floccus of propo- 
deum dense, but not much curled, the flanks below the floccus 
with numerous long, scattered hairs. Process of labrum broadly 
triangular, with a truncato-emarginate and somewhat nodose 
apex. Facial foveae moderately broad, reaching level of antennae, 
dark brown on upper half and whitish below, when viewed from 
above. Clypeus large, convex, a little dullish but more shining in 
middle, and with fine, moderately close punctures, which are finer 
toward the margins and more or less sparser on middle of disk. 
Sides of face dullish, indistinctly punctured. Frons dull, granular, 
hardly striate, and impunctate. Mesoscutum dull, minutely granu- 
lar-tessellate, and finely, rather closely punctured. Scutellum simi- 
lar but shining. Basal area minutely tessellate like remainder of 
propodeum. Abdomen shining, more distinctly tessellate at base 
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of segments, and with extremely minute setigerous punctures. 
Antennal joint 3 longer than 4 plus 5. Wings dusky hyaline, the 
stigma and nervures dark ferruginous. Length 9.5-10.5 mm.; 
anterior wing 7—7.25 mm. 

Male.—Similar to female, but clypeus yellowish white and 
flagellum dull ferruginous beneath. Disk of clypeus with two 
dark dots. In one paratype (from Palmdale) there is a curved, 
transverse whitish line at anterior corners of face, paralleling 
the margin of clypeus. Mandibles long, curved, decussate. Cheeks 
broad and angulate, the angulate portion a little above level of mid- 
dle of eyes. Antennal joint 3 a little shorter than 4 plus 5. Joint 4 
slightly longer than wide and plainly shorter than 5, which nearly 
equals the following joints. Process of labrum short, nodose, 
prominent, with a semicircular emargination at apex as seen 
from in front. Clypeal margin with a small triangular tooth on 
each side, projecting over base of labrum. Pubescence whitish, 
sometimes with a little dusky or blackish hair at summit of eyes 
and on scutellum and posterior part of mesoscutum. Hair on 
disk of tergites 4 to 6 blackish, that on disk of tergite 2 about 
as long as that on tergite 1. Tergites 2 to 5 each with a thin 
white apical band. Hair of legs entirely light. Sculpture about 
as in the female, except that the clypeus is polished, and with 
fine, delicate, rather sparse punctures. Form slender, with the 
head broader than thorax. Length 7.75-9 mm.; anterior wing 
6-6.4 mm. 

Types.—Holotype (female), Palm Springs, Calif., March 9, 
1924 (H. S. Smith) in the collection of the Citrus Experiment 
Station. Allotype (male), Palm Springs, February 25 (Hubbard 
and Schwarz), U.S.N.M. No. 59282. 

Paratypes, in the collection of the Citrus Experiment Station: 
2 females, The Gavilan, Riverside County, on Phacelia distans, 
April 18, 1937; 1 male, Riverside, on same flower, March 21, 
1936; 1 male, Riverside, on Calandrinia, March 8, 1932; 1 male, 
Andreas Canyon, near Palm Springs, on Phacelia distans, March 
5, 1933 (Timberlake); 1 male, same locality, on Cryptantha, 
March 14, 1942 (Cockerell) ; and 2 males, Palmdale, San Ber- 
nardino County, April 11, 1986 (R. M. Bohart). 

The name palpalis has reference to the fact that the third 
joint of the labial palpi is inserted near the middle of the sec- 
ond joint, and the fourth joint before the apex of the third. 


ANDRENA (SCOLIANDRENA) CRYPTANTHAE, new species 


Closely allied to A. osmioides Cockerell, which is the type 
species of Scoliandrena Lanham. It is easily distinguished from 
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osmioides by the mainly black color. It is similar to A. perplexa 
Smith and A. viburnella Graenicher in having the broad facial 
foveae a little separated from margin of eyes, the abdomen finely 
and closely punctured, the apical depression of tergites hair- 
less, the basal process of labrum large, triangular, and truncated 
at apex, but it differs in the dense opaque sculpture of the head 
and thorax, in the short, nearly straight floccus of propodeum, 
and in having hooked hairs on the mouth-parts. 

Female.—Black, the abdomen slightly tinged with purplish 
blue. Mandibles and tegulae rufopiceous, the flagellum reddened 
beneath, the small joints of tarsi dark ferruginous. Wings dusky, 
the nervures nearly fuscous, the stigma with a central reddish 
streak. Head considerably broader than long. Process of labrum 
large, triangular, and rather narrowly truncated at apex. Anten- 
nal joint 3 equaling the next three joints together. Maxillary and 
labial palpi very short. Apical lobes of maxillae and apical part 
of labium (the prementum) set with stiff, erect hairs, curled 
over at their tips; the basal joint of labial palpi with a tuft of 
similar hair on its outer side. Facial foveae about three-fourths 
as wide as space between eye and lateral ocellus, and extending 
to level of top of clypeus. Head and thorax opaque, only the meta- 
pleura and pleura of propodeum shining. Clypeus with dense, 
obscure punctures; the frons substriate. Mesoscutum and scutel- 
lum densely punctured, with the basal half of scutellum more 
shining and sparsely punctured. Mesopleura and dorsal surface 
of propodeum granular-tessellate. Abdomen dull, with fine, strong, 
close punctures, which invade the basal portion of the apical de- 
pressions. The latter minutely tessellate, shining, with the im- 
punctate, shining portion very narrow on tergite 1, but much 
broadened in middle on following segments, especially on ter- 
gite 4. Pubescence cinereous, moderately dense, and rather short 
on mesonotum. Hair covering dorsal surface of propodeum (ex- 
cept basal area) nearly as long as that on the mesopleura, hardly 
curled on each side, where it descends slightly on the pleural 
surface; the posterior half of the propodeal pleura with a few 
simple, erect, scattered hairs. Hair on outer side of basitarsi and 
on front and middle tibiae tinged with brownish fuscous. Hair 
of hind femora and lower half of tibial scopa white, the upper 
half of scopa more or less brownish. Scopa moderately compact, 
with long hairs curling upward from lower side. Flocculus of 
hind trochanters white, scanty, and rather short. Abdomen 
without hair bands, the hair short, suberect, and rather dense 
on disk of segments, becoming longer at basal margin of apical 
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depressions, especially on tergite 4, but the depressions them- 
selves hairless. Apical fimbria brown, overlaid with paler hairs. 
Facial foveae whitish and slightly tinged with brown at upper 
end. Length 10.5-12 mm.; anterior wing 8—-8.4 mm. 

Male.—Similar to female, especially in color of pubescence and 
in sculpture. Black, the flagellum and small joints of tarsi a little 
reddened. Head broader than long and wider than thorax. Cheeks 
very broad and subangulate, the angle opposite the upper end 
of the anterior third of eyes. Mandibles rather long, decussate, 
with the inner tooth about the usual distance from apex. Process 
of labrum large, little elevated, the truncated apex slightly 
foveato-emarginate. Antennae moderately long, the third joint 
as long as the next two together. Clypeus opaque, with fine, 
dense, obscure punctures. Frons opaque, not striated. Mesoscutum 
a little less closely punctured and more shining on posterior mid- 
dle than in female, and metapleura and sides of propodeum duller. 
Abdomen rather shining; comparatively sparsely and much more 
minutely punctured than in female. The impunctate, finely tes- 
sellate, and hairless apical margins broad and conspicuous on 
tergites 1 to 5. Genital armature similar to that of A. osmioides, 
but parameral lobes of stipites less deeply concave on outer sur- 
face, the apical oblique truncation a little shorter, with the angles 
on each end of the truncation less broadly rounded. Apical process 
of ninth sternite slightly dilated at tip, the apex rounded, with 
a small median notch. Pubescence much longer and denser than 
in female, copious on face and cheeks but not concealing surface. 
Hair of abdomen longer and sparser in female, and rather long 
on the first tergite. Pubescence cinereous, not darkened on legs 
and at apex of abdomen, but slightly tinged with brown on ver- 
tex and behind summit of eyes. Hair on inner side of basitarsi 
dark ferruginous. Length 8-10 mm.; anterior wing 6.4-7 mm. 

Types.—U.S.N.M. No. 28526. Holotype (female), San Ber- 
nardino County, Calif., in May (Coquillett). Allotype, in the col- 
lection of the Citrus Experiment Station, taken at Riverside March 
14, 1939. 

Paratypes in the collection of the University of California at 
Riverside and at Berkeley: 12 males, 32 females, Riverside, the 
males taken from March 5 to April 6, the females from March 
13 to May 19; 7 males, 26 females, The Gavilan, Riverside 
County, April 7 to May 4; 4 females, 114 miles west of Perris, 
April 7 to May 4; 1 male, 7 females, 4 to 414 miles west of Perris, 
March 27 to April 10; 4 females, Ortega Highway, Santa Ana 
Mountains, overlooking Elsinore, April 28; 2 females, 6 miles 


404 PROCEEDINGS OF THE NATIONAL MUSEUM _ VOL. 101 


east of Temecula, May 9; 1 male, 2 females, Warner Hot Springs, 
May 9; 8 females, 3 miles west of Newton, San Diego County, 
April 14; 2 females, Puente Hills, near Whittier, February 26 
and May 9; Forest Home, San Bernardino Mountains, July 5; 
1 female, near Keen Camp, San Jacinto Mountains, June 3, all 
on Cryptantha intermedia; 1 male, Palm Springs, on Cryptantha 
barbigera, March 30 (Timberlake); 1 female, Idyllwild, May 
26, 1936, and another, June 3, at Herkey Creek, San Jacinto 
Mountains; 4 males, La Crescenta, Los Angeles County, April 19, 
1936; 3 females, Mint Canyon, Los Angeles County, May 8, 1936; 
and 1 female, 5 miles north of San Bernardino, San Bernardino 
County, May 26, 1936, all on Cryptantha (KE. G. Linsley). 


ANDRENA (OLIGANDRENA) ANGELESIA, new species 


As in other members of the Oligandrena group, the hair of 
the propodeum in this species is very short and not corbiculate. 
The flocculus of hind trochanters is also short and straight. From 
A. macrocephala Cockerell and A. nigroclypeata Linsley, the fe- 
male of angelesia differs in having only a trace of blackish hairs. 
The male has the head more transverse than in macrocephala, 
with broader, more angulate cheeks, the mandibles more slender 
and gently curved, the clypeus only partially yellow, and the third 
antennal joint little longer than the fourth. 

Female.—Black, the small joints of tarsi ferruginous, the man- 
dibles and malar space a little reddened, the flagellum more or 
less reddish brown toward apex, and the spurs brownish testa- 
ceous. Tegulae dull ferruginous. Wings dusky hyaline, the ner- 
vures fuscous, the stigma with a reddish central streak. Labrum 
short and transverse, its apical margin gently curved and sharply 
margined. Basal process of labrum low, very broad, and rounded. 
Disk of labrum transversely grooved beyond the process. Malar 
space short and transverse. Facial foveae broad and ending at 
level of top of clypeus. Antennal joint 3 nearly as long as the 
next three joints together. Head dull, minutely tessellate, the 
clypeus, especially toward apical middle, more shining, and 
closely and shallowly punctured, the punctures fainter toward 
the margins. Frons closely and rather obscurely striate. Thorax 
minutely granular-tessellate, opaque and impunctate, becoming 
a little shining on sternum, sides of propodeum, and basal area, 
which lack the granulation. Basal area small and triangular. 
Abdomen tessellate, moderately shining, and impunctate except 
for excessively minute setigerous punctures. Pubescence mod- 
erately dense, bright or reddish fulvous on the vertex, mesonotum 
and metanotum, and dull whitish elsewhere on head and thorax, 
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but becoming tinged with fulvous on middle of propodeum. A 
little dusky or blackish hair on each side of vertex and behind 
summit of eyes. Facial foveae dull whitish, tinged with brown. 
Hair of legs whitish, becoming fuscous on outer side of middle 
tibiae and on middle and hind basitarsi. Hair on inner side of 
tarsi brownish ferruginous. Scopa of hind tibiae white, ample, 
moderately compact, the hairs entirely simple, those on lower 
margin long and curved upward, those on dorsal margin becom- 
ing tinged with fuscous toward the base. Abdomen without 
bands, the hair rather short and thin, blackish on disk of tergites 
3 to 5, and whitish and longer, especially on each side, on the 
apical margin of tergites 2 to 5. Hair of tergites 1 and 2 entirely 
dull white. Apical fimbria brown or fuscous. Sides of propodeum 
entirely nude. Length, about 11.5 mm.; anterior wing, almost 
9 mm. 

Male.—Colored like the female, but the flagellum of antennae 
dark, tarsi brownish ferruginous, and disk of clypeus with a 
transverse yellow mark on anterior half. Margin of yellow mark 
more or less distinctly notched in middle and on each side above. 
Pubescence considerably longer and much looser than in the fe- 
male, fulvous or ochreous, becoming paler below and on the legs. 
Hair of abdomen short, thin, and blackish on disk of tergites 
3 to 5 and on apical part of tergite 2, that on tergite 1 and along 
sides of following segments rather long and light. Apical fimbria 
concolorous with hair of thorax. Head transverse and much 
broader than thorax, the anterior margin between bases of 
mandibles convexly arcuate. Mandibles long, simple, moderately 
stout, and curved. Clypeus more than twice as broad as high. 
Labrum small, shaped as in female, but without the preapical 
groove. Process of labrum about twice as broad as long, broadly 
truncate and more or less emarginate at apex. Antennae rather 
long and slender, the middle joints of flagellum about one and 
one-half times longer than thick. Joint 3 slightly longer than 
either 4 or 5, which are about equal. Cheeks broad and subangu- 
late, the angle well above middle of eye. Sculpture similar to 
that of female, but less granular, the surface more shining, with 
setigerous punctures apparent on clypeus, face, cheeks, most of 
the thorax, and abdomen. Abdomen slender, elongate-oval. Geni- 
tal armature similar to that of macrocephala. Medio-apical lobes 
of stipites little developed. Parameral lobes large, strongly con- 
vergent on basal half, then abruptly angulate on inner margin 
at the beginning of the elongate, oblong apical expansion, which 
is slightly tapered to apex. Sagittae slender, depressed, slightly 
fusiform toward base, and attentuate toward apex. Length 8-9 
mm.; anterior wing 6.8-7.3 mm. 
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Types.—U.S.N.M. No. 28522. Holotype (female), Los Angeles 
County, Calif. (Coquillett). Allotype, in the collection of the 
Citrus Experiment Station, taken at The Gavilan, April 27, 1938. 

Paratypes, in the collection of the Citrus Experiment Station: 
5 females, Riverside, 2 on Hncelia farinosa, 1 on Cryptantha 
intermedia, and 2 on Platystemon californicus, March 5 to April 
10; 13 males, 5 females, The Gavilan, on Cryptantha intermedia, 
except 3 of the males flying about juniper trees, April 10 to 
May 4; 4 females, 4 to 414 miles west of Perris, on Cryptantha 
and Platystemon, March 27 and April 10; and 2 males, 1 female, 
Temecula, on Cryptantha intermedia, April 7 (Timberlake). 

As far as is known the female collects pollen exclusively from 
Platystemon. 

ANDRENA (SIMANDRENA) OPACELLA, new species 


This species is allied to A. nasonii Robertson and A. orthocarpi 
Cockerell. It agrees with the latter in size, in general appearance, 
and in the finely sculptured basal area, but it differs in the duller 
head and thorax, erect hair of clypeus, and fulvous-tinted wings. 
It agrees with nasonii in color of wings and dull mesoscutum, 
but the basal area is much more finely sculptured, the head 
broader, with dark foveae, the process of labrum smaller, and 
the basal nervure opposite the nervulus. 

Female.—Black, the tarsi more or less reddened. Flagellum only 
slightly brownish beneath. Mandibles red at apex. Tegulae rufo- 
testaceous, darker at base. Wings fulvous tinted, the stigma and 
nervures ferruginous, with the subcosta darker. Pubescence as 
in orthocarpi except hairs of clypeus more erect, not curved for- 
ward, and brownish except at sides. Facial foveae seal brown. 
Tergites 2 to 4 each with a white apical hair band, that on 2 
broadly interrupted and that on 3 more narrowly interrupted 
medially. Apical fimbria light golden brown. Head much broader 
than long, the facial foveae broad. Process of labrum small, sub- 
triangular, obtuse at apex. Clypeus strongly convex, dull, and 
roughened with fine papillae or wartlike elevations. Mesoscutum 
strongly tessellate, subopaque, and with sparse, obscure punc- 
tures. Scutellum more shining and more distinctly punctured 
than the scutum. Basal area tessellate, opaque, its sculpture simi- 
lar to that of remainder of propodeum. Abdomen somewhat shin- 
ing, and finely punctured, especially on tergites 1 and 2, the 
punctures about as in orthocarpi, and perhaps a little less dis- 
tinct than in nasonii. Length about 7 mm.; anterior wing 6 mm. 

Types.—U.S.N.M. No. 59284. Holotype (female) and 2 female 
paratypes, Mount Hamilton Range, Santa Clara County, Calif., 
April 26, 1913 (J. C. Bridwell). 
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One paratype, with same data, in the collection of the Citrus 
Experiment Station. 
ANDRENA (THYSANDRENA) SUBDEPRESSA, new species 


Allied to A. chlorura Cockerell, but distinct in the large amount 
of black hair on the head and mesopleura, in the unusually nar- 
row facial foveae, subdepressed clypeus, and shorter antennae. 

Female.—Head and thorax faintly bluish green, the abdomen 
dark olive green. Mandibles, labrum, clypeus, antennae, and legs 
black, the sides of thorax and propodeum almost black. Apex of 
mandibles dark red, and the tegulae slightly reddened. Wings 
rather strongly dusky, the stigma and nervures dark reddish, 
the subcosta black. Head somewhat broader than long. Process 
of labrum about twice as broad as long, truncate at apex. Anten- 
nae short, the joints of flagellum, except the first and last, no 
longer than wide. Facial foveae linear, narrower than width of 
flagellum, and reaching level of antennal sockets. Clypeus more 
produced than in chlorura, subdepressed, shining, but not pol- 
ished, closely and rather finely punctured, the punctures fading 
out on lateral and dorsal margins. Frons closely striate. Thorax 
dullish, the mesoscutum somewhat granular-tessellate, and with 
fine, shallow punctures. Propodeum almost opaque, the basal 
area minutely granular-tesselate. Abdomen a little less shining 
than in chlorura, but with about the same minute setigerous punc- 
tures. Pubescence brownish ochreous, a little paler on the under- 
parts. Hair on each side of face, almost to anterior end of eyes, 
that on scapes, the thin hair of frons and vertex, that on the 
temples in part, and a rather large patch on upper part of each 
mesopleuron, below tegulae, black. Hair on clypeus and middle 
of face below antennae dusky ochraceous, sometimes with a few 
black hairs intermixed, but strongly contrasting with the black 
orbital hair. Hair of face long, especially the black hair of scapes 
and orbits. Hair of legs mainly light, but a little tinged with 
brownish on front and middle tibiae and tarsi. The short tuft 
at apex of hind femora, hair on dorsal margin of hind tibiae 
especially toward the base, and short, dense tuft of hair at ex- 
treme apex of hind tibiae above, fuscous. Hair of abdomen above 
rather abundant and erect, but not dense enough to obscure 
the surface. Hair of first tergite long and that of second but 
little shorter. Apical bands of tergites 2 to 4 thin, concolorous, 
and not noticeable except when viewed from above. Apical fimbria 
fuscous. Facial foveae black in frontal view and pale brown when 
viewed obliquely. Length 9 mm.; anterior wing 7.5 mm. 

Male.—Similar to female. Head and thorax dark bluish green. 
Black hair of head and thorax more abundant, the black orbital 
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hair very long and contrasting with light hair of clypeus. Tem- 
ples and mesopleura with much black hair. Disk of mesoscutum 
and scutellum with a few shorter black hairs intermixed. Process 
of labrium about twice as broad as long, truncato-emarginate at 
apex. Clypeus not depressed, dullish, closely and shallowly punc- 
tured. Antennae extending slightly beyond base of propodeum, 
the flagellum not at all reddened. First joint of flagellum nearly 
equaling joints 2 and 8 together. Joint 2 as long as wide, the fol- 
lowing joints somewhat longer than wide. Genitalia nearly as in 
chlorura, but the sagittae slightly less broadened across the basal 
part. Length 7-8.5 mm.; anterior wing 5.6-6.5 mm. 

Types.—U.S.N.M. No. 59285. Holotype (female), Stanford 
University, Calif., March 5, 1906 (J. M. Aldrich) and 5 other 
females (paratypes), from Stanford University, February and 
March (Aldrich and H. Morrison), 2 of these from wild mustard. 
Allotype, in the collection of the Citrus Experiment Station, from 
Berkeley, February 16, 1985 (R. M. Bohart). 

Paratypes: In the collection of the Citrus Experiment Sta- 
tion, 1 male, 6 females, Berkeley, February and March 1934 and 
1935 (R. M. Bohart); in the collections of the University of 
California at Berkeley and of Dr. U. N. Lanham: 2 males, 1 
female, Grizzly Peak Boulevard, Berkeley, February 15, 1939; 
5 females, Berkeley, on Brassica, March 6, 1947 (J. W. McSwain) ; 
and 11 females, Berkeley, on Brassica, March 12, 1947 (U.N. 
Lanham). 

ANDRENA (THYSANDRENA) DISSIMULANS, new species 


This is a small green fasciate species of Thysandrena, similar 
to A. suavis Timberlake, but distinguishable by having the facial 
foveae broader, the tibial scopa weakly plumose, and the middle 
basitarsi no wider than the hind pair. The male is easily separated 
from suavis by having antennal joints 3 and 4 subequal in length. 

Female.—Dark green; the labrum, anterior margin of clypeus, 
mandibles, antennae, and legs, black. Mandibles dark red on 
apical half. Flagellum reddish brown beneath, except toward 
base. Legs slightly brownish, the small joints of tarsi, especially 
the apical joint, ferruginous. Tegulae testaceous brown, paler 
at apex. Wings strongly dusky, the stigma and nervures dark 
reddish, the subcosta piceous. Head much broader than long, 
the eyes slightly convergent below. Process of labrum rather 
small, with sloping sides and broadly truncate to rounded apex. 
Antennal joint 3 barely longer than the next two ioints together. 
Facial foveae dark brown above, appearing whitish below when 
viewed from behind, moderately narrow, short, contiguous to eye 
margin and ending distinctly below level of anterior ocellus and 
thus widely separated from the lateral ocelli. Head and thorax 
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minutely granular-tessellate and dull. Clypeus and mesoscutum 
with close, fine, shallow, indistinct punctures. Frons finely striate. 
Basal area narrowly triangular, with a smoother tessellate sculp- 
ture than remainder of dorsal surface of propodeum. Abdomen 
tessellate, shining, with minute setigerous punctures. Basal ner- 
vure usually opposite the transverse median. Second submarginal 
cell about one-half, or sometimes more than one-half, as long as 
the third, a little narrowed above, and receiving recurrent ner- 
vure at or near the middle. Pubescence whitish or cinereous, mod- 
erately dense, and rather short, being longest on the mesopleura. 
Hair of mesoscutum in part very short, with longer hairs inter- 
spersed. Floccus of propodeum about as long as hair of meso- 
pleuron, but little curled, the pleuron beneath the floccus with 
a few scattered hairs, except at posterior end. Abdomen with 
short, erect pale hair on disk of segments, becoming much longer 
on first tergite and at sides of the second. Tergites 2 to 4 each 
with a whitish, entire, moderately broad, and dense apical hair 
band. Apical fimbria brown. Hair of legs whitish, that at apex 
of hind femora above, and at base of hind tibiae on outer side, 
brown. Scopa of hind tibiae moderately loose, the hairs on lower 
margin strongly curled upward and weakly plumose, the hairs 
on dorsal margin about as long as greatest width of tibia and 
distinctly plumose. Flocculus of hind trochanters short, scanty, 
but curled. Length 7.5-8.5 mm.; anterior wing 6.5-7 mm. 
Male.—Similar to female in color and sculpture. Antennae much 
longer than in female, the joints of flagellum beyond the second 
nearly twice as long as thick. First and second joints of flagellum 
subequal and a little shorter than the third. Mandibles short, 
not decussate. Process of labrum foveately emarginate at apex. 
Pubescence of head and thorax long and loose, becoming mod- 
erately dense on face below antennae and about as long on 
mesoscutum as on the pleura. A little black hair usually present 
on sides of face and behind summit of eyes. Pubescence of legs 
and at apex of abdomen entirely light. Hair of abdomen other- 
wise as in the female, except that the apical bands are weak. 
Hair of venter thin and erect, the segments without apical 
fringes. Length 6-9 mm.; anterior wing 5.2-6.5 mm. 
Types.—Holotype (female), allotype, and paratypes, 51 males, 
22, females, Earlimart, Tulare County, Calif., on Baeria and a 
few on Calandrinia, March 9, 1937 (Timberlake and Linsley) ; 
1 female (paratype), same locality, on Baeria, March 30, 1937; 
and 6 males, 3 females (paratypes), Strathmore, Tulare County, 
on Baeria, April 1, 1938, and March 29, 1937 (Timberlake), in 
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collection of the University at Berkeley (paratypes) and River- 
side (types and paratypes), from which a series of paratypes 
has been transferred to the U. S. National Museum, No. 59286. 


ANDRENA (THYSANDRENA) BLANDULA, new species 


Similar to A. dissimulans but distinguishable by the longer 
erect hair of the abdomen, with but little indication of hair bands 
on the middle tergites. 

Female.—Agreeing with A. dissimulans in most respects, but 
differing as follows: Pubescence a little longer, especially on the 
mesoscutum and tergum of abdomen. Tergites 1 to 4 with erect 
hair, rather long on 1 and gradually decreasing in length toward 
apex of abdomen. Hair at apex of tergites a little depressed but 
not forming distinct hair bands. Facial foveae fuscous in frontal 
view, but pallid, with a brownish tinge, as seen from above. Wings 
slightly less dusky, with light red stigma and nervures. Basal 
nervure slightly postfurcal. Second submarginal cell quadrate, a 
little more than half as long as the third, and receiving the re- 
current nervure slightly before the middle. Both species have 
golden and reddish reflections on clypeus above the black anterior 
border. Length 7.5 mm; anterior wing 6.8 mm. 

Type.—vU.S.N.M. No. 59287. Holotype (female) collected on 
Mount Hamilton Range, Santa Clara County, Calif., April 26, 1913 
(J. C. Bridwell). 


ANDRENA MISELLA, new species 


This species is similar to A. anisochlora Cockerell in size, color, 
and very dull sculpture of the head and thorax, but they cannot 
be closely allied. In the broad process of labrum, narrow foveae, 
short and nearly straight floccus of sides of propodeum, and 
small incomplete flocculus of hind trochanters, it agrees well with 
A. merriami Cockerell, A. fulvinigra Viereck and Cockerell, and 
A. nigrihirta (Ashmead), but it differs in having the clypeus very 
dull and impunctate, and the hair of the abdomen abundant and 
erect. The merriami group is placed by Lanham near the sub- 
genus Gymnandrena and probably will deserve recognition as a 
subgenus when better known. 

Female.—Black, the abdomen faintly dark green. Mandibles 
at apex and small joints of tarsi a little reddened. Flagellum 
slightly brownish beneath. Tegulae dark castaneous at apex. 
Wings dusky hyaline, stigma and nervures dusky brown, the 
subcosta blackish. Head a little wider than long. Labrum short 
and broad, with a transverse groove before the large, broadly 
truncate basal process. Facial foveae rather narrow, parallel 
sided, and reaching level of antennae. Antennal joint 3 about 
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equaling the next three joints together. Head and thorax opaquely 
sculptured. Clypeus and sides of face below antennae with close, 
shallow punctures. Frons finely striate. Thorax granular-tessel- 
late and indistinctly punctured. Basal area small, triangular, 
minutely tessellate. Remainder of propodeum and abdomen with 
minute, craterlike, setigerous punctures. Second submarginal 
cell quadrate, half as long as the third, and receiving the recur- 
rent nervure at the middle. Floccus on each side of propodeum 
rather short and nearly straight, the pleural surface beneath 
with shorter and scattered hairs. Flocculus of hind trochanters 
short and incomplete. Pubescence whitish to ochreous on occi- 
put, mesonotum and metanotum, and tegulae, otherwise black 
on the head and thorax, including a tuft of short black hair on 
tegulae. Hair of abdomen black, erect, moderately long and 
dense, with some light hair on apical middle of tergite 1, on 
middle of tergite 2, and on the middle of apical margin of ter- 
gites 3 and 4. Hair of venter dark. Hair of legs almost entirely 
dark, the scopa of hind tibiae a little tinged with brown. Hair on 
inner side of the basitarsi glistening chocolate brown. Tibial scopa 
moderately long and dense. Facial foveae chocolate brown, when 
viewed from above, and black in frontal view. Length 8.5-9 mm.; 
anterior wing 6.5 mm. 

Type.—U.S.N.M. No. 59288. Holotype (female), Berkeley, 
Calif., February 29, 1934 (R. M. Bohart). 

Paratypes, in the collections of the University of California 
at Riverside and at Berkeley: 1 female, Berkeley, February 24, 
1939 (Bohart); 1 female, Lindsay, on Amsinckia eastwoodae, 
April 1, 1933 (Timberlake) ; 3 females, 6 miles west of Tracy, 
March 4, 1948 (J. W. MacSwain and P. D. Hurd) ; and 14 females, 
Westley, Stanislaus County, on Brassica, April 1, 1948 (P. D. 
Hurd). 


Genus MEGANDRENA Cockerell 


In his recent study of the North American Andrenidae, Lanham? 
recognizes Megandrena as a good genus and reduces Ancylandrena 
to subgeneric rank. 

MEGANDRENA (ANCYLANDRENA) LARREAE, new species 


This species agrees with M. atoposoma (Cockerell) in many 
ways, but differs in having the mesoscutum and abdomen more 
finely and closely punctured, the pubescence generally fulvous, 
with little fuscous or blackish hair, and the white lateral face 
marks of the male triangular. 

Female —Black, with the tips of mandibles, flagellum beneath, 
and small joints of tarsi dull ferruginous. Tegulae dark brown. 


3 Univ. California Publ. in Ent., vol. 8, pp. 183-238, 1949. 
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Wings dusky hyaline, the stigma and nervures dark ferruginous 
(these parts piceous in paratypes, excepting those from Inyo 
County). Tibial spurs testaceous yellow. A small transverse blister 
at base of mandibles, yellowish. Pubescence of head and thorax 
denser than in atoposoma, whitish on face, cheeks, underside of 
thorax, and fulvous or fulvo-ochraceous on vertex, mesonotum 
and metanotum, with hair of propodeum similar but paler. Ter- 
gites 1 to 4 each with a dense, white apical hair band, and the 
disk of tergites 2 to 4 between the bands with rather dense, 
short, erect black hair. Disk of tergite 1 in front of the band 
with long, erect hair, which is white or slightly tinged with ful- 
vous. Fimbria pale chocolate brown, shading into whitish at the 
sides and base of the fifth segment. Hair of legs fulvo-ochra- 
ceous, more whitish on the femora, and becoming ferruginous on 
front tarsi and on underside of middle and hind basitarsi. Facial 
foveae pale brown, broad, reaching nearly to lateral ocelli, but 
failing to reach level of antennae. Process of labrum broader than 
long, with a large triangular emargination at apex. Clypeus pol- 
ished and prominent, with the transverse anterior groove strongly 
arcuate and receding from the margin on each side. Disk of 
clypeus gently convex and nearly impunctate, except for a group 
of fine punctures on each side of a slightly ridged median space 
on the upper half. Sides of face below antennae, frons, and almost 
all of the thorax finely and closely punctured. Abdomen still more 
finely and closely punctured than thorax. Antennae longer than 
in atoposoma, with the middle joints of flagellum a little longer 
than thick. Length, about 11-12 mm.; anterior wing 7.5-8 mm. 

Male.—Black, with the white lateral face marks triangular, 
broad below and coming to a point at level of antennae. Clypeus 
more prominent and more produced beyond base of mandibles 
than in atoposoma. Mandibles with a transverse testaceous blis- 
ter at base on outer side. Antennae longer than in atoposoma, 
the joints of flagellum nearly twice as long as thick. Sides of 
face, frons, and almost the whole thorax and abdomen finely 
and closely punctured, the punctures rather dense on notum of 
thorax and tergum of abdomen, so that the surface is consid- 
erably less shining than in atoposoma. Pubescence long, white, 
and dense, being denser than in atoposoma, with some fuscous 
or black hairs intermixed on the posterior middle of mesoscutum 
and on the scutellum. Hair of abdomen long and erect, not form- 
ing bands, and longer on the first segment and at sides of the 
seventh than elsewhere. Some short, fine fuscous hair inter- 
mixed at the extreme base of at least tergites 5 and 6. Pygidial 
plate of seventh tergite triangular, very acute at apex, the 
broad basal half with a median carina, but this carina much 


BEES OF THE FAMILY ANDRENIDAE—TIMBERLAKE 4138 


less raised and less tectiform than in atoposoma. Wings more 
glassy hyaline, with the fine, short, dark-colored discal setae 
much sparser than in atoposoma, especially in the submarginal 
and discoidal cells. Genital armature very nearly identical in the 
two species. Length 9.5-11 mm.; anterior wing 7.4-7.8 mm. 

Types.—U.S.N.M. No. 28559. Holotype (female) and allotype, 
Panamint Valley, Inyo County, Calif., April 1891 (A. Koebele). 

Paratypes: In the collection of the Citrus Experiment Station: 
1 female, Palm Springs, March 10, 1985; 2 males, 1 female, 
Andreas Canyon, near Palm Springs, March 24, 1932; 7 males, 
1 female, Palm Canyon, Borego Valley, San Diego County, March 
29, 1986; 1 female, 4 miles south of Victorville, June 4, 1938 
(Timberlake) ; 8 males, 4 females, Tahquitz Canyon, near Palm 
Springs, March 24, 1986 (C. M. Dammers) ; and 1 female, Pic- 
ture Rocks, Pima County, Ariz., May 6, 1985 (A. J. Basinger). 
In the Bohart collection: 4 males, 1 female, Tahquitz Canyon, 
near Palm Springs, April 16, 1988 (R. M. and G. E. Bohart) ; 
1 male, Westgard Pass Plateau, Inyo Mountains May 27, 1937 
(L. D. Phillips) ; and 1 male, Mazourka Canyon, Inyo Mountains, 
May 25, 1937 (N. W. Frazier). In collection of the University 
of California at Berkeley: 1 female, 2 miles east of Cathedral 
City, April 10, 1986; 2 males, Box Canyon, Riverside County, 
April 4, 19837; and 1 male, Palm Canyon, Borego Valley, San 
Diego County, March 29, 1936 (E. G. Linsley). 

This bee visits the flowers of Larrea divaricata, from which 
the female collects pollen. 


MEGANDRENA (ANCYLANDRENA) KOEBELEI, new species 


This differs from the two other species of Ancylandrena in 
having the basal half of mandibles and large mark on clypeus 
creamy white, the blister on base of mandibles very large, and 
a large patch of brown hair present on the mesoscutum. 

Male.—Black, the basal half of mandibles, clypeus except 
broadly at sides and on anterior margin, and triangular lateral 
marks ending acutely above level of antennae, creamy white. 
Apex of mandibles, flagellum beneath, tubercles, tegulae, meta- 
pleura, sides of propodeum, legs and venter dark ferruginous; 
the sternum and mesopleura less reddened. Apical margin of 
tergites broadly subhyaline. Pubescence white, long, fine, silky, 
and rather dense, mainly concealing surface of face and 
mesonotum, and only a little less dense on other parts. Hair of 
vertex, that on apex of tegulae, and a large quadrate patch on 
posterior half of mesoscutum, brown. Hair on the basal half of 
tergites 2 to 5 fuscous or black, contrasting with the white hair 
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at apex of segments. Hair of cheeks, tibiae, and basitarsi espe- 
cially long, and that on inner side of basitarsi short and golden. 
Wings faintly dusky, the stigma and nervures ferruginous, the 
subcosta blackish. Stigma very narrow. Basal nervure slightly 
postfurcal. Second submarginal cell large, longer than high and 
receiving the recurrent nervure at one-third of its length be- 
fore the apex. Antennae reaching base of scutellum, the middle 
joints of flagellum nearly twice as long as thick. Antennal joint 3 
nearly as long as 4 plus 5, joint 4 being barely longer than 
thick. Ocelli slightly enlarged. Sculpture throughout extremely 
fine, consisting of close, setigerous punctures, the surface mainly 
shining. Median ridge on disk of clypeus and the apical half of 
disk polished and impunctate. Pygidial area of tergite 7 well 
elevated, almost carinate laterally, narrowly triangular, nude, 
and black, the remainder of the tergite ferruginous and hairy. 
Genital armature very similar to that of larreae, but the lobes 
of the stipites a little more incrassate and ending more bluntly. 
Length 11 mm.; anterior wing 7.5 mm. 

Type.—U.S.N.M. No. 28560. Holotype (male), Panamint Val- 
ley, Inyo County, Calif., April 1891. (A. Koebele). 
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THE ACTINIAN FAUNA OF THE GULF OF CALIFORNIA 


BY OSKAR CARLGREN 


Our knowledge of the actinian fauna of Baja California and the 
west coast of Mexico is very incomplete. Verrill (1869) mentioned 
with some doubt the occurrence of Epizoanthus elongatus; in 
1893 MeMurrich described Anemonia ? inequalis (probably a 
Gyrostoma McMurrich, 1904), Oulactis california, and Cerianthus 
vas; in 1902 Gravier described a pelagic cerianthid, Dactylactis 
benedeni; in 1940 I proposed three species, Alicia beebei, Neman- 
thus californicus, and Actinothoé californica. Thus, up to this time 
only eight species of actinians were known from these districts. 

The present paper is the result of an examination of a collection 
made by E. F. Ricketts during a cruise in the Gulf of California 
in 1940. The collection is rather large, containing, according to my 
opinion, 28 species, 16 of which are Actiniaria (including 3 new 
genera and 8 new species), 2 are Ceriantharia (one a new species), 
and 10 are Zoantharia (of which 9 are new species). Some species 
seem to be identical with those described by Verrill in 1869 from 
the coast of Panama. Unfortunately, Verrill’s descriptions of his 
species are very incomplete, inasmuch as he usually described only 
the exterior and the color. I think, however, that my identifications 
of his species of Actiniaria are correct as a whole, but I am not 
certain of the Zoantharia. Identification of Verrill’s species of this 
group is very difficult. 

All the types and most of the specimens mentioned under col- 
lecting records are in the United States National Museum. 
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Order ACTINIARIA 
Family HALCAMPOIDIDAE 
CALAMACTIS, new genus 


Elongate Halcampoididae with well-developed physa. Column 
smooth, not divided into regions. No sphincter. Tentacles few, 
rather short. A single siphonoglyph fairly well developed. All 12 
pairs of mesenteries perfect and filamentous, the first cycle of 
mesenteries fertile, the second sterile. Retractors very strong, 
reniform. The same number of mesenteries proximally and dis- 
tally. Cnidom: spirocysts, basitrichs, microbasic p-mastigophors. 


CALAMACTIS PRAELONGUS, new species 
FIGURE 78, a, b 


Tentacles 24. Retractors of the mesenteries of the second cycle 
weaker than those of the first but of same appearance. Basitrichs 
of the column 14-17 by 2.8-3 1»; those of the tentacles 18.3-21 by 
3-3.5 »; those of the actinopharynx 19-—26.2 by 2.8—-4 ,»; those of 
the filaments partly 10.6-12 by about 2.2 », partly 24-31 by 5-5.6 p, 
the latter broad in their basal end. Microbasic p-mastigophors of 
the actinopharynx 17-24 by 4.2-5 ,»; those of the filaments 18.3-— 
25 by 4.2—5 p. 

Measurements.—Length 7 cm. in contracted and very deformed 
condition. 

Holotype.—U.S.N.M. No. 49453, Estero de la Luna, Sonora, 
Mexico, April 10, 1940. 

Remarks.—The single specimen is strongly contracted, de- 
formed, and turned inside out. Figure 78, a, shows the appearance 
of a retractor; 78, b, of a parietal muscle of the first cycle. 


Family ANDVAKIIDAE 
ANDVAKIA INSIGNIS, new species 
FIGURE 78, c, d 


Column divisible into physa, scapus, and scapulus. Scapus with 
tenaculi incrusted with grains of lime-sand and foraminifers. The 
sphincter is mesogloeal, very long but weak, stronger in its upper- 
most and lowermost parts, between which consisting of a single 
row of meshes, wholly separated from the endodermal muscles of 
the column and situated either in the middle of the column or 
nearer the ectoderm. Tentacles about 24, short, their longitudinal 
muscles ectodermal. Siphonoglyphs indistinct. Six perfect and 
fertile pairs of mesenteries and five pairs of imperfect ones; on 
the one side of a directive mesentery a pair of the second cycle is 


ACTINIANS OF GULF OF CALIFORNIA—CARLGREN A17 


lacking. The mesenteries of the second cycle may have filaments. 
Retractors of the perfect mesenteries very strong, reniform to 
circumscribed, with high, branched folds (fig. 78, ¢). The parietal 
muscles (fig. 78, d@) are well developed but are not distributed on 
the column. The mesenteries of the second cycle resemble the 
parietal muscles of the primary mesenteries. Nematocysts of the 
tentacles partly 10-15.5 by 1.5-2 », partly 19-26.8 by 2.2-2.5 » (both 
basitrichs), those of the actinopharynx partly 24-26.8 by 2.8-3 pu 
(basitrichs), partly 24-28 by 5-7 » (microbasic p-mastigophors), 
partly 31-39.5 by 5.6-7 » (probably microbasic amastigophors) ; 
those of the filaments 15.5-18.3 by 2.8-4 » (microbasic p-masti- 
gophors) ; those of the acontia partly 15.5-18.3 by 1.5 p» (bas- 
itrichs), partly 42.3-49.3 by 5.6-7 » (microbasic amastigophors). 


Wiz 
| Zs 


{ 
KI 
i 
| 


Vil Pee 

/ as ‘4 Vif Le: 
CL IB "7 | res 

ES \ Ei) | Seer 


| Og, 
4 





Ficure 78.—a, b, Calamactis praelongus, new species: a, Retractor; b, parietal muscle 
of first cycle. c, d, Andvakia insignis, new species: c, Retractor of perfect mesen- 
tery; d, parietal muscles. e, f, Anthopleura dowii Verrill, sphincter of two speci- 
mens. g, Bunodosoma californica, new species, sphincter. 


Measurements.—Length about 1.2 cm., breadth 0.4 cm. 

Cotypes.—Two specimens, U.S.N.M. No. 49442, Gabriel Bay, 
Espiritu Santo Island, April 12, 1940. 

Remarks.—The proximal end of one specimen is invaginated, 
that of the other is visible. I have sectioned the most proximal 
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part of the body in order to find out if there is a physa or a pedal 
disc proper. If the former is present, the species is an Andvakia; 
if the latter, it may be referred to the family Isophelliidae. Al- 
though it is very difficult to determine whether basilar muscles are 
present in specimens having a small proximal end, and a mistake 
could easily be made, I think the basal end is a physa. I do find 
muscles resembling basilar muscles, but they seem to run together 
with the parietal muscles, of which they may be the most proximal 
part. Likewise, the families Andvakiidae and Isophelliidae are 
closely related to each other. The species of the latter family have 
very likely originated in forms having a physa, as do the 
andvakiids. It is possible that the genus Capneopsis Duchassaing 
and Michelotti is identical with Andvakia and that it is provided 
with a physa, which the animal has usually drawn in. Capneopsis 
solidago Duchassaing and Michelotti, like Andvakia parva Carl- 
gren, seems to be attached to stones and shells but in A. parva 
the physa is visible only when the animal is in motion. Perhaps it 
is so with Capneopsis (which, according to authors, resembles 
Edwardsia), though it was adherent to rocks. Moreover, the two 
species resemble each other very much in their exterior and in 
their anatomy. I have mentioned (1934, p. 32) that the basilar 
muscles are weak in C. solidago. I may have confused basilar 
muscles with the lowest part of the parietal muscles. In that event 
the genus may be called Capneopsis and the family Capneopsiidae. 


Family ALICIIDAE 
ALICIA BEEBEI Carlgren 
Alicia beebei CARLGREN, 1940, p. 211. 


The single specimen is considerably larger than the small type. 
The nematocysts are also larger throughout. The microbasic 
amastigophors of the vesicles are 67.7-84.6 by 10-11.3 yn, the 
microbasic amastigophors 80.4—-86.8 by 8.5—-9.2 », the basitrichs 
18.8-21 by 2.8-3.5 », the microbasic amastigophors of the tentacles 
are 53.6—-59.2 by 7-8.5 », the basitrichs 16.9-21 by 2.5-2.8 y, the 
nematocysts of the actinopharynx 43.7-66 by 6.3-7 yn, the micro- 
basic amastigophors of the filaments are 35.2—45 by about 7 yp, the 
microbasic p-mastigophors 7—12.7 by 3.5—4 ». In my paper of 1940, 
p. 212 line 4, ““mesenteries 96” should be followed by ‘“‘; 6.” 

Measurements.—Length of the column 8.5 cm., breadth of pedal 
disc 6-7 cm., length of tentacles up to 12 cm., breadth up to 0.2 cm. 

Collecting record.—Puerto Escondido, found pelagic in tide pool, 
March 26, 1940, 1 specimen. 

Additional distribution record.—Arena Bank, Baja California. 
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Family ACTINIIDAE 


PHYMACTIS CLEMATIS (Drayton) 


Actinia clematis DRAYTON, in Dana, 1846, p. 130, pl. 1, figs. 4, 5. 

Phymactis clematis MILNE-EDWARDS, 1857, p. 275.—VERRILL, 1869, p. 476.— 
CARLGREN, 1898, p. 17; 1922, p. 145.—McMourricu, 1904, p. 259. 

Actinia florida DRAYTON, in Dana, 1846, p. 131, pl. 2, figs. 6-8. 

Phymactis florida MILNE-EDWARDS, 1857, p. 274..—-VERRILL, 1869, p. 476. 

The nematocysts of the two small specimens agree fairly well 
with those of the individuals from Juan Fernandez (Carlgren, 
1922, p. 146), but those of the marginal spherules are shorter in 
the latter. The atrichs of the marginal spherules are 48—-77.6 by 
4.2-5.6 » and 36.7-70.5 by 4.2—-5.6 » respectively in the two speci- 
mens and the very common basitrichs 53.6-87.4 by 2.8 » and 
51-86 by 2.8 » respectively. In a specimen of about the same size 
from Juan Fernandez, the atrichs are 41-67 by 4.2-6 pn, the 
basitrichs 49.3-76 by 2.8 ». The nematocysts of the vesicles in 
the larger specimen are 17-21 by 2.5-3 » (basitrichs, common) ; 
those of the tentacles 18.3-26.8 by 2.5—2.8 « (basitrichs, very nu- 
merous) ; those of the actinopharynx partly 18.3-33.8 by about 
2.8 » (basitrichs), partly 19.7-24 by 4.2-5.6 » (microbasic p-mas- 
tigophors) ; those of the filaments partly 10-12.7 by about 2.2 uh, 
partly 21-36 by 3.5-4.2 » (both basitrichs), partly 19-23.3 by 
4.2-5.6 » (microbasic p-mastigophors). 

Collecting record.—Puerto Escondido, March 26, 1940, two 
specimens. 

Additional distribution record.—Ecuador; Peru; Juan Fernan- 
dez, Chile. 

Remarks.—The present habitat is the northernmost known. 
The small size of the specimens indicates that the species has 
reached the limit of its distribution toward the north. 


ANTHOPLEURA DOWII Verrill 
FIGURE 78, e, f 
Anthopleura dowii VERRILL, 1869, p. 474; 1899, p. 44, fig. 8. 


The six specimens in the collection are undoubtedly A. dowti. 
The color of the tentacles is greenish with light spots in the largest 
specimen. The exterior is well described by Verrill: “The pores 
through which water may be ejected” are certainly those of the 
marginal spherules. The sphincter is almost palmate in the two 
specimens examined (fig. 78, e, f). In the largest specimen there 
are 2 broad siphonoglyphs symmetrically set and strongly pro- 
longed aborally, 24 pairs of perfect and fertile mesenteries includ- 
ing the directives and 24 pairs of imperfect, sterile, and filamentous 
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mesenteries. At the base 96 mesenteries and about the same num- 
ber of tentacles are present. The retractors of the perfect mesen- 
teries are bandlike; the parietobasilar muscles strong, forming a 
distinct shelf; the basilar muscles well developed. I have examined 
the nematocysts of the tentacles and marginal spherules in three 
specimens, the nematocysts of the other parts of the body in two. 
The nematocysts of the marginal spherules are partly 41-60 by 
5.6—-7 » (atrichs), partly 41-56 by 2.8-3.5 » (basitrichs) ; those of 
the column 10—22.6 by 1.52—2.8, (basitrichs, probably two kinds) ; 
those of the tentacles 19.7-26.8 by 2.5-3 » (basitrichs) ; those of 
the actinopharynx partly 21.8-31 by 3-3.5 » (basitrichs), partly 
19.7-22.6 by 4.2-5.6 » (microbasic p-mastigophors) ; those of the 
filaments partly 32.4—42.3 by 5—-5.6 », partly 11.3-17 by 1.5-2.5 p 
(both basitrichs), partly 19.7—-25.4 by 4.2-5.6 » (microbasic p-mas- 
tigophors). 

Measurements.—The largest specimen, pedal disc 4 by 2 cm., 
height of column about 5 cm. 

Collecting records.—Puerto Escondido, March 26, 1940, one 
specimen, the largest; Angeles Bay, April 1, 1940, two specimens ; 
San Carlos Bay, Sonora, Mexico, April 4, 1940, three specimens. 

Additional distribution records—Panama; Rialejo; Pearl 
islands; El Salvador. 


BUNODOSOMA CALIFORNICA, new species 
FIGURE 78, g 


The pedal dise is well developed but narrower than the oral 
disc. The whole column is provided with closely set vesicles, as 
in other species of the genus. The fosse is shallow, the sphincter 
well developed and circumscribed, of almost palmate type, or with 
a short, thin main lamella. In figure 78, g, I have illustrated the 
sphincter of a specimen from Angeles Bay; sections of specimens 
from Point Lobos and Tiburon Island indicate similar sphincters. 
The three specimens from Puerto Escondido and the one from 
Tiburon Island have marginal spherules in the fosse; the other 
specimens apparently do not, but if they are present they must 
be very rare. 

The number of tentacles ranges between 120 and 146 in the four 
larger specimens. The oral disc is wider than the pedal disc and in 
the very contracted specimen from Point Lobos it is folded, mainly 
because of the strong contraction of the body. The longitudinal 
muscles of the tentacles are well developed and ectodermal. The 
number of siphonoglyphs varies: the specimen from Tiburén 
Island has three; two individuals from Angeles Bay and the 
specimen from Port Lobos two, symmetrically set (those from 
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the latter not examined in regard to directives) ; two individuals 
from Puerto Escondido are provided with three and six siphono- 
glyphs, only one joined with directives. There are numerous per- 
fect mesenteries; I counted 46 pairs in one specimen. There are 
more mesenteries at the base than at the margin. The retractors 
of the mesenteries are diffuse and not strong, the parietobasilar 
muscles distinct. The nematocysts of the marginal spherules are 
partly 32.4-48.6 by 4.2-5.5 » (32.4-42.3 by 4.2-5 p, 38-47.9 by 
5.5 p, 39.5-47.5 by 5—-5.5 p, 39.5-48.6 ») (atrichs), partly 24—25.4 by 
2.8 » (few basitrichs in the one individual examined) ; those of 
the vesicles 16.9-31 by 2.5-4.2 » (basitrichs, probably two kinds) ; 
those of the tentacles 24—29.6 by 2.8-8 » (basitrichs) ; those of the 
actinopharynx partly 23.3-33.8 by 3-3.5 », partly 12.7-16 by 2.2— 
2.8 » (both basitrichs) ; those of the filaments partly 11.3-17.6 by 
1.5-2.2 », partly 32.4-38.8 by 5-7 » (both basitrichs), and partly 
19.7-26 by 4.2-5.6 » (microbasic p-mastigophors in 12 specimens 
from Tiburon Island and Point Lobos examined). 

Measurements.—The very contracted specimen from Point 
Lobos, oral disc 4 cm., height 1.7 cm.; an individual from Angeles 
Bay, breadth 4 by 2.5 cm., height 1.3 cm. 

Cotypes.—Three specimens, U.S.N.M. No. 49447, Puerto Es- 
condido, March 26, 1940. 

Collecting records.—Point Lobos, Espiritu Santo Island, March 
20, 1940, 1 specimen; Angeles Bay, rocky coast, April 1, 1940, 
3 specimens; south of Tiburon Island, April 3, 1940, 1 specimen. 

Remarks.—The species is undoubtedly nearly related to Bunodo- 
soma (Euciadactis) grandis (Verrill), to which I was at first 
inclined to refer the present specimens, but as grandis has smaller, 
very closely set, and more compound vesicles and very numerous 
tentacles (according to Verrill more than 500 in a large specimen) 
I think it is best to propose a new species for our specimens. 


BUNODACTIS MEXICANA, new species 
FIGURE 79, a 


Pedal disc wide. Column, except for a short part of the limbus, 
provided with longitudinal rows of verrucae, which are more or 
less compound at the shallow fosse. Sphincter endodermal, pin- 
nate-circumscribed. Tentacles up to more than 100, short, conical, 
hexamerously or irregularly arranged. Two distinct but not broad 
siphonoglyphs, symmetrically set or not, slightly prolonged 
aborally or not. Mesenteries regularly or irregularly arranged. 
Most of mesenteries perfect and apart from the directives fertile. 
Sterile mesenteries seemingly at the base. Retractors bandlike but 


422 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 10% 


weak. Nematocysts of the columns 14—18.3 by 2.5-2.8 » (basit- 
richs) ; those of the tentacles 15.5-22.6 by 2.2-2.5 » (basitrichs) ; 
those of the actinopharynx partly 21-28 by about 3 » (basitrichs), 
partly 19-22.6 by 4.5-5 » (microbasic p-mastigophors) ; those of 
the filaments partly 19-33.8 by 5.6-6.3 », partly 11.8-16.2 by 2.8 
(few, both basitrichs), partly 21—24 by 4.2-5 » (microbasic p-mas- 
tigophors). 

Measurements.—The largest specimen, height 1 cm., breadth 1.8 
cm. 

Cotypes.—Two specimens, U.S.N.M. No. 49451, San Carlos Bay, 
Sonora, Mexico, March 30, 1940. 

Remarks.—The larger, fertile specimen provided with two 
siphonoglyphs, not symmetrically set, has 118 tentacles; the 
smaller, sterile specimen, about 96. I have drawn the sphincter of 
the sterile individual (fig. 79, a.). 


EPIACTIS IRREGULARIS, new species 
FIGURE 79, b, ¢ 


Tentacles about 70. Sphincter restricted (diffuse circum- 
scribed). Pairs of mesenteries 6 + 6 + 12 + 12, the mesenteries 
of the last cycle absent in the exocoels next to the mesenteries of 
the first cycle. Same number of mesenteries proximally and dis- 
tally. Nematocysts of the columns partly 8.5-11 by 2.2 », com- 
mon, partly 15.5-18.3 by 2.5 », common, a few 21-25 by 2.8 » (all 
basitrichs) ; those of the tentacles partly 8.5-11.3 by about 2.2 un, 
partly 18.2-26.8 by 2.8 » (all basitrichs) ; those of the actino- 
pharynx partly 21-26.8 by 3 » (basitrichs), partly 19.7-21.8 by 
4.2-5.5 » (microbasic p-mastigophors) ; those of the filaments partly 
11.3-18.3 by 2.2-2.8 », partly 38-43.7 by 3.5-4.2 » (both basit- 
richs), partly 18.3-22.6 by 4.2-5.5 » (microbasic p-mastigophors). 

Measurements.—Length and breadth about 1.1 cm. 

Holotype.—U.S.N.M. No. 49446, east of La Paz, March 21, 1940. 

Remarks.—The sphincter (fig. 79, b) is almost restricted with 
the strongest folds distally. It has quite a different appearance 
from that of Epiactis prolifera, the sphincter of which seems to be 
fairly constant. I have examined the sphincter of two specimens 
of the latter species, one from Santa Cruz, provided with embryos 
on the column, and another from Puget Sound, and both agree 
in the main with that figured by Torrey (1902). The tentacles 
are of normal size and between 70 and 80 in number. The arrange- 
ment of the mesenteries in half of a specimen is 1 (directive), 
Be Ay, 2 45 Be hp Oo AeenAt, Oo; lssoy 4s.2hies os (oirective). siwelve 
pairs of mesenteries are perfect. There are the same number of 
mesenteries proximally and distally. The retractors are restricted, 
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forming branched folds, which are stronger on the directives (fig. 
79, c) than on the other mesenteries. The single specimen is sterile. 


PHIALOBA, new genus 


Pedal disc well developed. Column smooth, with very numerous 
basitrichs. Margin tentaculate. No sphincter. Tentacles conical, 
short, up to more than 400, most of them on the border of the 
lobed oral disc, their longitudinal muscles ectodermal. Two not 
deep siphonoglyphs, two pairs of directives. Numerous pairs of 
perfect fertile mesenteries, including the directives. Considerably 
more mesenteries at the margin than at the limbus. Retractors 
bandlike, diffuse. Cnidom: spirocysts, basitrichs, and microbasic 
p-mastigophors. 





FIGURE 79.—a, Bunodaciis mexicana, new species, sphincter. 5, c, Epiactis irregularis, 
new species: b, Sphincter; c, retractor of directive. d, Phialoba steinbecki, new 
species, retractor of directive. e-g, Phyllactis concinnata (Drayton): e, Sphincter 
of specimen from Puerto Refugio; f, sphincter of specimen from Point Lobos; g, 
elongate sphincter. 4, Phyllactis bradleyi (Verrill), sphincter. 


PHIALOBA STEINBECKI, new species 
FIGURE 79, d; PLATE 14, FIGURE 5 


Column with extraordinarily numerous, closely set basitrichs. 
No sphincter. Tentacles hexamerously arranged, probably not 
retractile, or imperfectly so, most of them situated close to the 
margin. About 48 pairs of perfect and fertile mesenteries. Re- 
tractors of the perfect mesenteries rather bandlike with high, close, 
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somewhat branched folds. Parietobasilar muscles weak. Nemato- 
cysts of the column 11.3-89.5 by 2.2-3.5 » (basitrichs, probably 
two kinds, the larger over 24 » usually rare; in a specimen from 
Coronado Islands numerous) ; those of the tentacles 15.5-22.6 by 
2.5-3 » (basitrichs, common) ; those of the actinopharynx partly 
12.7-26.8 by 2.2—-3 » (basitrichs, probably two kinds), partly 22.6- 
28 by 4.2-5.6 » (microbasic p-mastigophors) ; those of the fila- 
ments partly 10-—28.2 by 1.5-3.5 (basitrichs, probably two kinds), 
partly 19.7-26.8 by 4.2-5 » (microbasic p-mastigophors) . 

Color in alcohol: The tentacles and oral disc of a specimen from 
Coronado Islands are green, two specimens from La Paz are brown, 
a fourth almost uncolored. 

Cotypes.—Two specimens, U.S.N.M. No. 49459, east of La Paz, 
Mareh 21—22, 1940. 

Additional distribution records.—Coronado Islands, March 27, 
1940, two specimens; Puerto Escondido, March 26, 1940, two 
specimens. 

Remarks.—The pedal disc is well developed, but its diameter is 
considerably shorter than that of the oral disc. The basitrichs 
of the column are as closely set as the atrichs in the marginal 
spherules. Possibly they are arranged in groups. Most of the 
tentacles are so closely set at the margin that one could believe they 
are arranged as those of the so-called stichodactyline species. How- 
ever, this is not the case. Plate 14, figure 5, shows the exterior 
of a specimen; figure 79, d, the retractor of a directive mesentery. 
The nematocysts have been examined in all specimens, and they 
agree. In a specimen with more than 400 tentacles there are 192 
mesenteries at the base. 





PHYLLACTIS CONCINNATA (Drayton) 
FIGURE 79, e-g; PLATE 14, FIGURE 1 


Metridium concinnatum DRAYTON, in Dana, 1846, p. 152, pi. 5, figs. 40, 41. 

Oulactis concinnata MILNE-EDWARDS, 1857, p. 292.—VERRILL, 1869, p. 463.— 
ANDRES, 1883, p. 505.—VERRILL, 1907, p. 268 (footnote). 

Oulactis californica MCMURRICH, 1893, p. 196. 

Asteractis concinnata PAX, 1912, p. 12. 

The pedal disc is well developed, the body usually strongly 
contracted and then low (pl. 14, fig. 1). The upper part of the 
column below the fronds is provided with 40 to 48 longitudinal 
rows of verrucae to which sand may adhere. The fronds form a 
ruff, each one bearing a variable number of papillae. The upper- 
most fronds issuing from the first 12 endocoels project distally 
over the others. The sphincter varies considerably. It is diffuse, 
sometimes elongate, sometimes restricted; rarely it shows a tend- 
ency to be unilaterally circumscribed. In figure 79, e, I have drawn 


ACTINIANS OF GULF OF CALIFORNIA—CARLGREN 425 


the sphincter of a specimen from Puerto Refugio. It recalls the 
sphincter of Anthostella (Phyllactis) conchilega figured by Mc- 
Murrich (1905) but on other slides not far from that figure the 
middle part, up to about a third of the sphincter, is attached to 
the column. The sphincter of the specimen from Point Lobos is 
more restricted (fig. 79, f); two others from Puerto Escondido 
and La Paz are more elongate (fig. 79, g). The tentacles number 
40 or 48, conical, rather short, sometimes longitudinally sulcated 
in contracted state, their longitudinal muscles ectodermal, forming 
high folds that are closely set and sometimes a little branched. 
There usually are two rather broad siphonoglyphs that are sym- 
metrically set and aborally more or less prolonged. The specimen 
from Puerto Refugio has, however, a single siphonoglyph. The 
pairs of mesenteries are 20 or 24, all perfect and fertile, including 
the directives; the specimen provided with a single siphonoglyph 
has 20 pairs. There are the same number of mesenteries proximally 
and distally. The retractors are diffuse, strong, especially below 
the actinopharynx. The parietobasilar muscles are well developed, 
forming a distinct shelf on the mesenteries. There are numerous 
zooxanthellae in the endoderm. The nematocysts of the column 
are 12.7-18.3 by 2.2-2.5 » (basitrichs) ; those of the fronds 10-14 
by 2.2-2.5 » (basitrichs) ; those of the tentacles 21-33.8 by 2.5— 
2.8 » (basitrichs, numerous) ; those of the actinopharynx partly 
19.7-32.4 by 2.8-8 (3.5) » (basitrichs), partly 21-31.8 by 4-6.3 p~ 
(microbasic p-mastigophors) ; those of the filaments partly 3149.3 
by 3-4.2 », partly about 10 by 2.5 » (few, both basitrichs), partly 
21-31.8 by 4.2-5.6 » (microbasic p-mastigophors). Three speci- 
mens were examined, all agreeing in the size of the nematocysts. 

Color in alcohol.—One specimen brown; another almost un- 
colored or pale brown. 

Measurements.—The largest specimen, length of the column 
about 2.5 cm., breadth of the body up to 3.6 cm. 

Collecting records.—Espiritu Santo Island, Point Lobos, March 
20, 1940, 1 specimen; east of La Paz, March 21-22, 1940, 1 
specimen ; Puerto Escondido, March 26, 1940, 4 specimens; Puerto 
Refugio, Angel de la Guarda Island, April 2, 1940, 1 specimen. 


PHYLLACTIS BRADLEYI (Verrill) 
FIGURE 79, h; PLATE 14, FIGURE 2 


Asteractis bradleyi VERRILL, 1869, p. 463; 1899a, p. 46, figs. 10-12—ANprEs, 
1883, p. 506. 
The body of the larger specimen is very elongate (pl. 14, fig. 2) ; 
the smaller specimen is also longer than broad. The verrucae 
occupy only a small space below the ruff. In the large specimen 
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the papillae of the slightly developed fronds are scarce in some 
places, more numerous in others; in the smaller specimens they 
run out from more distinct fronds, which project as a fringe at 
the outer rim of the ruff (visible on the larger specimen, too). 
The 12 rows of fronds corresponding to the 12 primary tentacles 
are broader than the others and extended farther toward the 
tentacles than the other rows. The 24 narrow rows are the short- 
est. The sphincter is rather curious: in the part where the papillae 
of the fronds are scarce (see above) there is only a diffuse 
sphincter; in the part where they are numerous a unilateral, cir- 
cumscribed, very fine and branched sphincter is present outside 
the diffuse sphincter (fig. 79, h). There are about 48 tentacles. 
They are conical and short, and their ectodermal, longitudinal 
muscles are not strong. There are two broad siphonoglyphs sym- 
metrically set, and 24 pairs of mesenteries, 2 of which are direc- 
tives. The retractors of the mesenteries are strong, bandlike, those 
of the directives more restricted. The parietobasilar muscles are 
strong, forming a distinct, thick shelf on the mesenteries. The 
nematocysts of the column are 15.5-19.7 by 2.5 » (basitrichs) ; 
those of the fronds 11.8-14 by 2-2.5 » (basitrichs) ; those of the 
tentacles 14—26.8 by about 2—2.5 » (in the larger specimen 14— 
19 ») (basitrichs) ; those of the actinopharynx partly 21-31 by 
2.8-3.5 » (basitrichs), partly 22.6-27.5 by 4.5-6.3 » (microbasic 
»-mastigophors) ; those of the filaments partly 25.4-46.5 by 2.8- 
3.5 » (basitrichs), partly 21-28 by 5-5.6 » (microbasic p-masti- 
gophors). 

Color in alcohol.—Pure white. 

Measurements.—The larger specimen (pl. 14, fig. 2), length 5 
em., breadth 2.6 cm. 

Collecting records.—E1 Mogote, sand flats, March 22, 1940, 2 
specimens. 

Additional distribution record.—Panama. 

Remarks.—I have identified the specimens as bradleyi. A re- 
examination of concinnata as well as of bradleyi is necessary, 
however, in order to confirm my identification of the species de- 
scribed here. 


Family AIPTASIOMORPHIDAE 
AIPTASIOMORPHA ELONGATA, new species 
FicurE 80, a; PLATE 14, FIGURE 8 


Pedal disc ordinarily developed. Column smooth, thin, with 
visible insertions of the mesenteries (pl. 14, fig. 8). Cinclides, if 
present, not set on elevations. In contraction of the animal up- 
permost part of column drawn into the lower and forming a para- 
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pet. No distinct sphincter. Tentacles smooth, ordinarily long, nu- 
merous, up to about 192, hexamerously arranged. Two narrow 
siphonoglyphs. Six pairs of perfect mesenteries, two pairs of di- 
rectives. Considerably more mesenteries at the margin than at the 
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FicurE 80.—a, Aiptasiomorpha elongata, new species, retractor. b, c, Telmatactis 
panamensis (Verrill) : b, Upper part of sphincter; c, part of mesentery with pieces of 
discontinuous filament (black) and acontia. d, Calliactis variegata Verrill, lower 
part of sphincter. 


limbus. Distribution of gonads unknown. Retractors bandlike 
(fig. 80, a). Perietobasilar muscles weak. Nematocysts of the 
column 13-17.6 by 4.2 (4.5) » (microbasic p-mastigophors) ; those 
of the tentacles partly 15.5-21 by 2.8-3 » (basitrichs, few), partly 
19.7-24 by 3.5-4.5 » (microbasic p-mastigophors or amastigo- 
phors) ; those of the actinopharynx partly 21-26 by 2.8 » (basit- 
richs), partly 24—29.6 by about 4.2 » (probably microbasic p-mas- 
tigophors) ; those of the filaments partly 27.5-32.4 by 4.2-4.5 
(probably microbasic p-mastigophors), partly 11.3-14 by 4.2-4.5 » 
(microbasic p-mastigophors) ; those of the acontia partly 39.5-53.6 
by 6.3-9.5 » (probably microbasic p-mastigophors), partly 14-18.3 
by 2.2-2.5 » (basitrichs). 

Measurements.—The largest specimen, length 3 cm., greatest 
breadth 1.8 cm. 

Holotype.-—San Carlos Bay, Sonora, Mexico, March 30, 1940. 
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Collecting records.—Point Lobos, Espiritu Santo Island, March 
20, 1940, one specimen; Puerto Escondido, March 26, 1940, four 
specimens. 


Family ISOPHELLIIDAE 
TELMATACTIS PANAMENSIS (Verrill) 
FIGURE 80, b, c 


Phellia panamensis VERRILL, 1869, p. 440. 
Phelliopsis panamensis VERRILL, 1899c, p. 214. 

Sphincter alveolar, very elongate, wholly separated from the 
endodermal muscles of the column (fig. 80, b). Tentacles up to 
96 in number; in contraction usually longitudinally furrowed; in 
older specimens often somewhat knobbed, their longitudinal 
muscles ectodermal. Two siphonoglyphs. Up to 48 pairs of mesen- 
teries, 2 pairs of directives, 6 pairs perfect with filaments and 
acontia and strongly restricted to almost circumscribed, often 
reniform, strong retractors. Other mesenteries without filaments, 
but the mesenteries of the second cycle, and sometimes those of the 
third, have filaments and acontia. Filaments of these mesenteries 
discontinuous with acontia, usually two, one on the upper side and 
one on the lower of each piece of the filaments (fig. 80, c). Num- 
ber of mesenteries somewhat more numerous than the tentacles. 
Nematocysts of the tentacles (33.8) 39.5-42.3 by 2.5-2.8 », in 
the largest specimen 50.8—-70.5 by 2.8 » (basitrichs) ; those of the 
actinopharynx partly 22.6-31 by 2.8-3 », partly 12.7-18.3 by 
1.5-2 » (both basitrichs), partly (in the largest specimen) 25.4— 
32 by 4.2-5.5 » (microbasic p-mastigophors ?) ; those of the fila- 
ments partly 12.7-22 by 1.5-2 » (basitrichs), partly 11.3-19.7 
by 3.5-4.2 » (microbasic p-mastigophors) partly 38-60.6 by 8.5- 
11.3 (microbasic amastigophors) ; those of the acontia partly 
(42.3) 52.2-66.3 (in the largest specimen 62-73.3 ») by 8.5-12.7 » 
(microbasic amastigophors), partly 21-25.4 by 2-2.5 » (basi- 
trichs). (The nematocysts of the largest specimens are usually 
longer than the smallest; the acontia have been examined in five 
specimens, the tentacles in three, the actinopharynx in two, and 
the filaments in four specimens. ) 

Measurements.—Of the largest specimen from Point Lobos, 
length 5.5 cm., greatest breadth 2 cm.; of the smallest specimen 
from Point Lobos, length 1.1 cm., breadth 0.5 cm.; of the largest 
specimen from Puerto Escondido, length 5 cm., breadth 2 cm. 

Collecting records.—Point Lobos, Espiritu Santo Island, March 
20, 1940, four specimens; Puerto Escondido, March 26, 1940, eight 
specimens; Coronado Island, two specimens; Puerto Refugio, 
April 2, 1940, one specimen. 
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Additional distribution record.—Panama. 

Remarks.—The exterior is well described by Verrill. The ar- 
rangement of acontia in the mesenteries of the second (and third) 
order is apparently characteristic of the species. Figure 80, c, 
shows part of the mesentery with pieces of the discontinuous fila- 
ment (black on the figure) and acontia. A very similar arrange- 
ment of the acontia is described by Panikkar (1936) in Phyto- 
coetopsis ramunni Panikkar. It is possible, however, that a simi- 
lar distribution of the acontia occurs also in other species of 
Telmatactis but has been overlooked. In figure 80, b, I have illus- 
trated the upper part of a sphincter of a medium-sized specimen. 
The sphincter shows a tendency to stratification and recalls the 
sphincter of a Telmatactis from the Great Barrier Reef. The 
youngest mesenteries seem to appear somewhat earlier than the 
corresponding tentacles. The largest specimen has only 78 ten- 
tacles, but 92 mesenteries; the mesenteries of the fourth cycle are 
absent on one side of a directive. 

Verrill (1899c, p. 214) proposed a new genus, Phelliopsis, for 
his species, but Fischer (1887, p. 412) used this name for Phellia 
nummus Andres. However, the latter is not a Telmatactis. Ac- 
cording to Verrill (1899c) the acontia are absent in panamensis, 
but I think he overlooked them. 


Family HORMATHIIDAE 


CALLIACTIS VARIEGATA Verrill 


FIGURE 80, d 
Calliactis variegata VERRILL, 1869, p. 481. 


The exterior of the species is well described by Verrill. The 
larger specimen is very flattened, almost cakelike. The sphincter 
is strong and distinctly transversely stratified. In its upper part it 
recalls rather strongly that of Cricophorus nutrix (Stuckey) inas- 
much as the very elongate muscle meshes are separated from each 
other by mesogloea balks running parallel with each other. The 
lower part of the sphincter is illustrated in figure 80, d. The 
nematocysts of the tentacles are about 20.5 by 2-2.5 » (basitrichs, 
very numerous) ; those of the actinopharynx 19.7—24 by 2.5-2.8 p; 
those of the filaments partly 10.6-12 by 1.5-2 ,» (basitrichs), 
partly 19.5-23.3 by 4.2-5 » (microbasic p-mastigophors) ; those 
of the acontia 19.7—-24 by about 2.8 » (basitrichs). 

Measurements.—The larger specimen, breadth of pedal dise 3 
by 3.5 cm. 

Collecting record.—Concepcion Bay, March 27, 1940, two speci- 
mens from a large conch housing a hermit crab. 
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Additional distribution record.—Panama. 

Remarks.—Whether this species is identical with C. decorata 
(Drayton) from Honden Island is uncertain. According to Verrill, 
both species agree in color. 


Family METRIDIIDAE ? 


ISOMETRIDIUM, new genus 


Metridiidae ? with broad base. Column divisible into a smooth, 
very thick scapus, wrinkled in contraction, and a thinner capi- 
tulum. No cinclides. Sphincter mesogloeal, situated in the upper- 
most part of the scapus and in the capitulum. Uppermost part of 
the capitulum and outer part of the oral disc drawn out to form 
very numerous, permanent lobes. At the apex of these lobes are 
extraordinarily numerous, short, filiform tentacles, all of about the 
same length, their longitudinal muscles ectodermal. Oral disc 
forming a wall inside the tentacles. Radial muscles well developed, 
ectodermal, present only on the inside of the lobes and on the out- 
side of the wall; inner part of oral disc, however, without radial 
muscles. Two very broad siphonoglyphs. Mesenteries very nu- 
merous, several pairs perfect, two pairs of directives; the 12 
first pairs sterile. Retractors of the mesenteries diffuse, not 
strong. Acontia numerous. Cnidom: spirocysts, basitrichs, micro- 
basic p-mastigophors, microbasic amastigophors (and _ possibly 
microbasic b-mastigophors). 

The position of this genus is doubtful because I cannot decide 
the type of the nematocysts of the acontia, especially whether there 
are basitrichs or b-mastigophors present. If the acontia have basi- 
trichs, the genus may be referred to the family Sagartiidae, but in 
such a case Isometridium would be a very aberrant genus in that 
family. The thick column recalls that of many genera of the family 
Actinostolidae. 


ISOMETRIDIUM RICKETTSI, new species 


FIGURE 81, a, 6; PLATE 14, FIGURES 3, 4 


Scapus up to almost 1 cm. thick in preserved state. Sphincter of 
the scapus transversely stratified, that of the capitulum forming a 
single row of muscle meshes. Tentacles very delicate, not arranged 
in distinct cycles. Oral disc inside the wall without radial muscles. 
The very broad siphonoglyphs provided with very large gonidial 
tubercles. Mesenteries very numerous; at least the stronger hex- 
amerously arranged. Probably considerably more mesenteries dis- 
tally than proximally. About 48 pairs of mesenteries perfect, the 
12 oldest pairs sterile, the others perfect and the stronger im- 
perfect fertile. Nematocysts of the capitulum partly 26.8-35.2 by 
5-6.6 » (basitrichs), partly 19.7-24 by 3.5-4.2 » (microbasic 
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p-mastigophors or amastigophors) ; those of the tentacles partly 
14.8-19 by 3-3.5 », partly 24.7-31 by 3.5-4.2 » (often somewhat 
curved, microbasic p-mastigophors ?) those of the actinopharynx 
23.3-31 by 2.8—-4 » (basitrichs) ; those of the filaments 11.3-18.3 
by 4.2-6.3 » (piriform, microbasic p-mastigophors) ; those of the 
acontia partly 46.5-55 by 5.6-6.3 » (probably microbasic amasti- 
gophors), partly 26.8-32 by 2.8 » (basitrichs or microbasic b-mas- 
tigophors). All nematocysts are unexploded and therefore the 
type of nematocyst is usually difficult to decide. 





FiGuRE 81.—a, Isometridium rickettsi, new species, longitudinal section of capitulum 
and fold (Sp, sphincter; I, tenacle; Rm, radial muscles;; Fl, fold; Or, inner part 
of oral disc); 6, J. rickettsi, part of sphincter in the scapus. c, Anthothoé 
panamensis (Verrill) ? sphincter. d, Botruanthus benedeni (Torrey and Kleeber- 
ger), cnidorages (Cz) on a branched craspedoneme. 


Measurements.—Diameter of pedal disc and height of the 
column 11 cm., corona up to 12 cm., length of tentacle 0.5-0.6 cm. 

Holotype.—U.S.N.M. No. 49458, Guaymas, Mexico, April 9, 
1940. 

Remarks.—The appearance of this very interesting type (pl. 14, 
fig. 3) resembles that of Metridiwm, but its organization is quite 
different from that of this genus. The scapus is smooth but very 
wrinkled, probably owing to strong contraction. The part of the 
sphincter situated in the scapus is rather short, occupies at most 
about two-thirds of the thickness of the mesogloea, and is wholly 
separated from the endodermal muscles of the column. It is dis- 
tinctly transversely stratified and the larger muscle meshes are 
divided into numerous smaller ones (fig. 81, b). It diminishes 
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quickly aborally; distally it runs over gradually into the muscle 
meshes of the capitulum, which are arranged in a single row (fig. 
81, a). The lobes of the capitulum are very numerous, the tentacles 
thin and delicate and extraordinarily numerous, certainly more 
numerous than those of Metridiwm. They appear as a rim on the 
end of the lobes and their arrangement is impossible to determine, 
and it is even difficult to distinguish the directive tentacles from 
the others. The inside of the lobes and the outside of the fold are 
provided with well-developed ectodermal radial muscles (fig. 81, 
a). The inner part of the oral disc, which is devoid of radial 
muscles, is very wrinkled and broad, but narrow at the directives 
owing to the occurrence of very large gonidial tubercles. The very 
broad siphonoglyphs, symmetrically set, are prolonged almost to 
the base of the body. The retractors are diffuse, strongest in the in- 
nermost parts of the mesenteries and there forming palisadelike 
folds. The mesogloea of the filaments, especially that of the middle 
tract, is very thick in the region of the ciliated tract of the perfect 
mesenteries. The ova are small, the acontia thin but numerous. 
Plate 14, figure 4, shows a part of the oral disc with the tentacles 
and the fold, which is radially furrowed (at x) on its inside; figure 
81, a, a longitudinal section of the capitulum and the fold; figure 
81, b, part of sphincter in the scapus. 
Family SAGARTIIDAE 
ANTHOTHOE PANAMENSIS (Verrill) ? 
FIGURE 81, ¢ 

Sagartia panamensis VERRILL, 1869, p. 484. 

Pedal dise wide, attached to Turritella-like snails. Column trans- 
lucent showing the insertions of the mesenteries. The body forms 
a cone in contraction. Sphincter (fig. 81, ¢) alveolar, strong. Ten- 
tacles delicate, of moderate length, fewer than the mesenteries at 
the base. Two siphonoglyphs and two pairs of directives. Mesen- 
teries of the first and second cycles perfect. Retractors diffuse, 
rather strong with high folds; the parietobasilar muscles well de- 
veloped, forming a shelf on the weaker mesenteries. The weaker 
mesenteries of a sectioned individual are provided with ovaria, but 
the stronger are seemingly sterile and therefore the species may 
be an Anthothoé. The nematocysts of the column are partly 17-19.7 
by 2.8-3.5 » (basitrichs), partly 12.7-16.2 by 2.8-3.5 » (probably 
microbasic p-mastigophors), both often somewhat curved; those 
of the tentacles partly 15.1-21.1 by 2.5-2.8 » (basitrichs), partly 
18.3-21.8 by 4.2 » (often curved, microbasic p-mastigophors or 
amastigophors) ; those of the actinopharynx partly 19-25.4 by 
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2.8 » (basitrichs), partly 19.7-25.4 by 4.2-5.5 », partly 10-19 by 
4.2-6.3 » (both microbasic p-mastigophors) ; those of the acontia 
partly 24-29.6 by 2.8 » (basitrichs), partly 35.2-42.3 by 6-7 p 
(microbasic amastigophors). 

Color in alcohol.—Pale flesh-colored. 

Measurements.—In contracted state, pedal disc about 1.7 cm., 
height of the column about 1.2 cm. 

Collecting record.—Angeles Bay, April 1, 1940, two specimens on 
snails from sand flat. 

Additional distribution record.—Panama. 

Remarks.—I have doubtfully identified the specimens as Antho- 
thoé panamensis because of the translucent column and the color. 


Order CERIANTHARIA 
Family BOTRUCNIDIFERIDAE 


BOTRUANTHUS BENEDENI (Torrey and Kleeberger) 
FIGURE 81, d 


Cerianthus benedeni TORREY and KLEEBERGER, 1909, p. 121, figs. 2, 3. 
Botryanthus benedeni McMurricH, 1910, p. 11. 
Botruanthus benedeni CARLGREN, 1912, pp. 42, 44-46. 

Marginal tentacles up to about 100. Labial directive tentacle 
(d) present. Arrangement of the labial tentacles: 2(d) 413.4312. 
4312 —. Up to about eight mesenteries attached to the siphono- 
glyph. Hyposulcus and hemisulci rather well developed. Free 
parts of the directives not so long as the actinopharynx. Second 
protomesenteries long but not so long as the first metamesentery. 
Free part of the third protomesenteries about the same length as 
the actinopharynx. Most of the mesenteries M and m reach down 
almost to the aboral end of the body, metamesenteries B and b 
short. Ciliated tracts a little below the actinopharynx structured 
as the type 2. The ciliated tracts form a bunch of craspedonemes 
above the cnidoglandular tract of the third protomesenteries and 
the b and B mesenteries. The second protomesenteries and the 
M and m metamesenteries are provided with ciliated tracts almost 
their entire length. In the upper part of these mesenteries the 
ciliated tracts form bunches of craspedonemes; in the center the 
craspedonemes are scattered; and in the lowest parts more con- 
centrated. Cnidorages of different size are collected in botrucnide- 
like bunches or as a pear] necklace on the craspedonemes of the 
ciliated tracts, either close to the apex of the craspedonemes or 
more inside. They are more numerous on the branched filaments 
than on the scattered ones. The second protomesenteries and the 
M and m metamesenteries are fertile, the other mesenteries sterile. 


434 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


The nematocysts of the column are partly 43.7-63.4 by (9)13- 
17 », partly 68.5—74.7 by 22.5-25.5 » (both atrichs), partly 33.8-41 
by 7-8.5 » (type a, with a thick long shaft), partly 19.7—22.6 by 
2.8-3 » (type c, with very short shaft), partly 21-22.6 by 2.2— 
2.8 » (with thin, long shaft; all three microbasic b-mastigophors) ; 
those of the marginal tentacles 25.4—28.2 by 4.2-5 w (type b, shaft 
about half as long as the capsule; microbasic b-mastigophors) ; 
those of the labial tentacles partly 31 by 5.6-6.3 » (atrichs, very 
rare), partly 31-39.5 by 7—-8.5 » (type a), partly 24—28.2 by 4.2-5 p 
(type b), partly 16.2-21 by 2.8-3.5 (type c; all three microbasic 
b-mastigophors) ; those of the actinopharynx partly 28.2-36.7 by 
5.6—7 » (atrichs, few), partly (31)35.2-42.3 by 6.3-8.5 » (type a) ; 
partly 26.8-35.2 by 4.2-5.6 » (type b), partly 18.38-24 by 4.5 
(type c, all three microbasic b-mastigophors) ; those of the cnido- 
glandular tract partly 26-27 by 5-6.3 » (type a), partly 14-19.7 
by 2.8-2.5 (type c; both microbasic b-mastigophors) ; those of the 
craspedonomes of the ciliated tract 19.7-22.6 by 3.5-4.2 » (type 
b, microbasic b-mastigophors) ; those of the larger cnidorages 
66.3-73 by 14-18.3 p», those of the smaller 53.6-60 by 12.7-15.5 
(both microbasic b-mastigophors), moreover, a few b-mastigo- 
phors with thin long shaft about 22.6 by 4.2-5.6 ». The column, 
marginal and labial tentacles, and the craspedonemes are provided 
with spirocysts. 

Color in alcohol.—Column grayish brown, oral disc and labial 
tentacles red-brown, marginal tentacles almost uncolored, probably 
not banded. 

Measurements.—The largest specimen in contracted state about 
12 cm. in length, 2 cm. in greatest breadth. 

Collecting records.——San Lucas Cove, south of Santa Rosalia, 
March 29, 1940, two specimens; Angeles Bay, April 1, 1940, one 
specimen; Estero de la Luna, Sonora, Mexico, April 10, 1940, one 
specimen. 

Additional distribution record.cSan Diego Bay, southern Cali- 
fornia. 

Remarks.—The name Botryanthus proposed by McMurrich 
(1910) for the genus is probably a typographical error. In 1912 
(pp. 44-46) I made a summary of the organization based on 
Torrey and Kleeberger’s description of the species. In the present 
paper this description is completed. Figure 81, d, shows cnidorages 

(Cn) on a branched craspedoneme. The apex and the base of the 
branches are devoid of cnidorages, which are of very different size. 
Torrey and Kleeberger (1909) deny the supposition of von 
Beneden that the cnidorages are homologous with the acontia. 
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As to the position of the cnidorages and acontia, there are no dis- 
tinct differences because the acontia sometimes occur in other 
places than at the end of the mesenteries. 


Family CERIANTHIDAE 
PACHYCERIANTHUS INSIGNIS, new species 


Marginal tentacles about 100. Directive labial tentacle (d) 
present. Arrangement of labial tentacles 2(d) 413.4348. ... About 
8 mesenteries attached to the siphonoglyphs. Hyposulcus rather 
well developed. Free part of the directives somewhat shorter than 
the actinopharynx. Free part of the second protomesenteries (p2) 
somewhat more than double as long as the free part of the direc- 
tives. Third protomesenteries (p3) somewhat shorter than 2. 
Several M and m metamesenteries reach down almost to the 
proximal end of the body but diminish, as usual, in length toward 
the multiplication chamber. B and b-metamesenteries rather short. 
Ciliated tract of the M and m-mesenteries distributed over almost 
their whole length with craspedonemes, which in the upper and 
lowest parts are more numerous than in the middle of the mesen- 
teries. Craspedonemes of the ciliated tract on the B and b-meta- 
mesenteries absent?; M and m-mesenteries fertile; the other mes- 
enteries sterile. Nematocysts of the column partly 43.9-64.9 by 
12.7—20.4 (22.6) p», partly 42.3-49 by 7-10 » (both atrichs), partly 
48-56.4 by 11.3-14 » (holotrichs, rare), partly (26.8) 31-43.7 by 
5.6—7 » (type a microbasic b-mastigophors with a long thick shaft), 
partly 25.4—29.6 by 3.5-4.5 » (type c microbasic b-mastigophors 
with a short shaft) ; those of the marginal tentacles partly 24—-35.2 
by 5-5.6 » (type a, very common), partly 19.7-24 by 3.5-4.2 p 
(both microbasic b-mastigophors) ; those of the labial tentacles 
partly 31-48.7 by 5-8.5 », partly 22.6-28.2 by 3.4-4.2 » (both 
microbasic b-mastigophors), partly 29.6—-35.2 by 5.6—-7 » (atrichs, 
rather common) ; those of the actinopharynx partly 29.6-41 by 
5-7 » (atrichs), partly 22.8—42.3 by 5.6-8.5 » (type a, rather com- 
mon), partly 26.8-36.7 by 3.5-4.2 » (scarce), partly 15.5-19.7 by 
3.54.2 » (type c; all three microbasic b-mastigophors) ; those of 
the cnidoglandular tract of the filaments partly 26.8-35.2 by 5.5-7 » 
(atrichs, rather common), partly 22.6-32.4 by 6.3-8.5 » (type a, 
very common), partly 13.4—19.7 by 6.3-8.5 » (scarce, both micro- 
basic b-mastigophors) ; those of the craspedonemes of the ciliated 
tract 28.2-42.3 by 5-5.6 ,» (microbasic b-mastigophors, very 
numerous). 

Color in alcohol.—Column grayish red-brown, marginal tentacles 
banded with stripes of red-brown, labial tentacles yellowish brown, 
actinopharynx yellowish. 
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Measurements.—In contracted state, length 12.5 cm., greatest 
breadth 1.5 cm. 

Holotype.—U.S.N.M. No. 49454, El Mogote, sand flats, March 22, 
1940. 

Remarks.—Unfortunately my description of the species is in- 
complete, owing to the bad preservation of the upper part of the 
mesenteries. As far as I can see, the species is identical neither 
with P. aestuarii nor with P. johnsoni, both described by Torrey 
and Kleeberger (1909) from southern California. 


Order ZOANTHARIA 
Family EPIZOANTHIDAE 


EPIZOANTHUS CALIFORNICUS, new species 
FIGURE 82, a-d; PLATE 14, FIGURE 7 
? Epizoanthus elongatus VERRILL, 1869, pp. 497, 565. 


Coenenchyme thin and expanded. Polyps very unequal in size, 
usually cylindrical, closely set (pl. 14, fig. 7). Coenenchyme and 
scapus incrusted principally with sand to, at most, half their 
thickness, incrustations of the scapulus weaker. Ridges of the 
scapulus rather weak. Owing to the comparatively slight incrus- 
tation, the body wall feels rather weak. Sphincter strong with 
large meshes drawn out transversely. Siphonoglyph well de- 
veloped, hyposulcus short. Mesenteries 34-88 in number. Nu- 
merous pigmented cells in the ectoderm of the column and in the 
endoderm of the mesenteries. Mesogloea of the column with nu- 
merous rounded cells; also pigmented cells here and there. Nema- 
tocysts of tentacles partly 12-16.9 by 2.8(3) » (microbasic b-mas- 
tigophors), partly 36.7-39.3 by 15.5-17 » (holotrichs, probably 
belonging to the endoderm) ; those of the actinopharynx 15.5—-19 
by 3 » (microbasic b-mastigophors) ; those of the filaments 14-17 
by 4.2-5.5 » (microbasic p-mastigophors) ; those of the endoderm 
of the mesenteries 38—42.3 by 14-17 » (holotrichs). 

Color in alcohol.—Brown. 

Measurements.—Length of the polyps up to 0.9 cm., breadth 
0.3—0.4 cm. 

Cotypes.—A few colonies, U.S.N.M. No. 49456, La Paz, March 
21-22, 1940. 

Additional distribution record.—Near La Paz (Verrill, 1869, p. 
565) ?. 

Remarks.—The yellowish-brown pigmented cells are so numer- 
ous that they seem completely to fill the ectoderm. Figure 82, c, 
shows a section of the column; figure 82, b, a section of the inner 
part of the mesogloea of the column with large pigmented cells; 
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figure 82, a, a section of the sphincter. The mesogloea of the 
mesenteries contains very numerous cells, also cell-islets. The latter 
are sometimes prolonged and take the form of short canals, which, 
however, do not communicate with one another. In figure 82, d, I 
have drawn the lower part of a macromesentery showing cells and 
cell-islets. The number of mesenteries in five examined polyps 
(some of the largest) is 34 (18 + 16), 36 (18+ 18), 37 (18+ 19), 
38 (20 + 18), 38 (20 + 18). The tentacles of a sixth polyp is 36. 
The muscles of the mesenteries are weak. 
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FIGURE 82.—a-d, Epizoanthus californicus, new species: a, Sphincter; b, section of inner 
part of mesogloea of column with large pigmented cells; c, section of column; d, 
lower part of macromesentery with cells and cell islets. e, f, Palythoa complanata, 
new species: Basal part of two macromesenteries with canal system and holotrichs 


(Fil, filament). g, 4, Palythoa praelonga, new species: g, Sphincter; 4, sectional 
column wall. 


The species may be related to E'pizoanthus elongatus Verrill 
from Peru and Pear] Islands. In fact, the short description of 
the exterior of Verrill’s species agrees well with that given here 
of E. californicus, but, as Verrill notes that the mesenteries of a 
specimen were 42 and the tentacles 46 in another (therefore 46 
mesenteries), it is rather difficult to identify his species with 
californicus, especially since Verrill says that each tentacle has 
a small tubercle outside of its base. Evidently only the uppermost 
part of the scapular ridges are sometimes tuberculated in Epi- 
zoanthus. In our species, the weak ridges do not show any pro- 
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jections. On the other hand, the specimen which Verrill with some 
doubt identified with elongatus, and which was collected near 
La Paz, is probably californicus. Besides, it is not certain that 
elongatus and the two other species of H'pizoanthus described by 
Verrill (1869) belong to this genus, as Verrill synonymized Gem- 
maria (= Palythoa) with Epizoanthus. 


EPIZOANTHUS GABRIELI, new species 
PLATE 14, FIGURE 6 


A small colony of five polyps (pl. 14, fig. 6) incrusted with 
grains of sand occupying the main part of the mesogloea, very 
closely set. Close to the endoderm there are very numerous cells 
in the mesogloea, which occur frequently in the mesogloea of the 
actinopharynx and in the outer part of the mesenteries as well. 
Coenenchyme flat, thin. Polyps elongate. Ridges of the scapulus 
distinct, heavily incrusted but hardly visible in contracted polyps. 
Sphincter mesogloeal, strong, broad, transversely stratified. Si- 
phonoglyphs well developed. Mesenteries in a larger specimen 
examined 30, of which 16 (8 ++ 8) are macrocnemes. Nematocysts 
of the tentacles 14-19 by about 2.8 » (microbasic b-mastigophors) ; 
those of the actinopharynx 15.5-19.7 by 2.8-3 » (microbasic b- 
mastigophors, common); those of the filaments 11.3-16.2 by 
2.8-4.2 » (microbasic p-mastigophors), moreover a few 10-11 
by 3-3.5 » (probably holotrichs, possibly belonging to the en- 
doderm) ; those of the endoderm 38—43.7 by 14-15(18.3) up. 

Color in alcohol.—Dark grayish. 

Measurements.—Largest polyp, length 0.8 cm., breadth about 
0.85 cm. 

Holotype.—One colony, U.S.N.M. No. 49463, Gabriel Bay, Es- 
piritu Santo Island, April 2, 1940. 


Family ZOANTHIDAE 
PALYTHOA COMPLANATA, new species 
FIGURE 82, e, f; PLATE 14, FIGURE 9 


Polyps scarcely projecting above the surface of the very thick 
coenenchyme, very closely set and of very different size, the 
smallest polyps occurring in the outermost part of the colony 
(pl. 14, fig. 9). Coenenchyme heavily incrusted with grains of 
sand. Ectoderm of the scapulus rather thin, without a cuticle. 
Ridges of the scapulus 18-21 (11 specimens examined). Meso- 
gloea of the coenenchyme and column with cells and cell-islets. 
Sphincter forming a row of meshes. Tentacles small, with 
spirocysts. Siphonoglyph strong, hyposulcus long. Mesenteries up 
to more than 40. Branched pigmented cells and holotrichs in the 
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mesenterial canals. Figure 82, e and f, shows the basal parts of two 
macromesenteries with their canal system and holotrichs (the pig- 
mented cells not figured, f-filament). Nematocysts of the tentacles 
45-57.8 by 22.6—-28.2 » (holotrichs) ; those of the actinopharynx 
2429.6 by about 4.2 » (microbasic b-mastigophors) ; those of the 
filaments partly 56-65 by 19.7—22.6 » (holotrichs), partly (18.3) 
21.1-24 by 4.2-5.6 » (microbasic p-mastigophors), partly 37.4—47.9 
by 5.6-6 » (microbasic b-mastigophors) ; those of the mesenterial 
canals 52.2-63.5 by 22.6-—25.4 » (holotrichs). 

Color in alcohol.—Brownish gray. 

Measurements.—Larger polyps, breadth 0.9 cm., breadth of 
colony 5 by 6 cm. 

Holotype.—One colony, U.S.N.M. No. 49455, Puerto Escondido, 
March 26, 1940. 

Remarks.—A great area of rock and sponge was covered with 
these colonies. 


PALYTHOA PRAELONGA, new species 
FIGURE 82, g, h; PLATE 14, FIGURE 10 


Solitary, extraordinarily elongate polyps, narrow in their lower 
part increasing in breadth toward the scapulus (pl. 14, fig. 10). 
About half to two-thirds of the mesogloea of the column incrusted 
with grains of lime. Mesogloea of the column with cells and cell- 
islets showing tendency to a ringlike arrangement toward the 
endoderm. Ridges of the scapulus about 32 or more, incrusted. 
Sphincter forming a row of very large, broad muscle meshes 
drawn out transversely (fig. 82, g, part of the sphincter) . Tentacles 
with spirocysts. Siphonoglyph well developed, hyposulcus short. 
Mesenteries of the largest specimen about 72; without pigmented 
cells in their canal system, which probably does not contain any 
holotrichs in its lower part but has some in its upper (see fig. 82, h, 
which shows a section of the column in its upper part). Owing to 
the smallness of the mesenteries at the base, it is very difficult to 
determine if holotrichs are present; if so they may be very rare. 
Nematocysts of the column partly 19.7-33.8 by 5-5.6 » (micro- 
basic p-mastigophors, very rare), partly 18.3-21 by 3-3.5 » (micro- 
basic b-mastigophors) ; those of the tentacles partly 22.6-32.4 by 
4.5-5 » (few, microbasic p-mastigophors), partly 21.1-25.4 by 
about 3 » (microbasic b-mastigophors), partly 48-49.3 by 21 u 
(holotrichs—probably in endoderm) ; those of the actinopharynx 
32.4—39.5 by 4.2-5 » (microbasic b-mastigophors) ; those of the 
filaments partly 25.4-38 by 4.2-7 » (microbasic p-mastigophors), 
partly 38.8-53.6 by 4.2-5.6 » (microbasic b-mastigophors), partly 
48-56.4 by 23.3-24 » (holotrichs, rather scarce). 
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Color.—Yellowish gray. 

Measurements.—Length 12.5 and 10 cm., respectively; breadth 
in their uppermost part 1.2 and 0.8 cm., respectively. 

Cotypes.—Two specimens, U.S.N.M. No. 49445, Gabriel Bay, 
Espiritu Santo Island, April 12, 1940. 


PALYTHOA RICKETTSI, new species 
FIGURE 83, a, b; PLATE 14, FIGURE 11 


Coenenchyme thin. Polyps robust, elongate, closely set (pl. 14, 
fig. 11) incrusted with grains of sand occupying the continuous 
ectoderm and the outermost part of the mesogloea only. Mesogloea 
of the column with cells and very numerous cell-islets often show- 
ing tendency to be arranged in an annulus toward the endoderm. 
(Figure 83, a, shows a transverse section of a part of the column). 
Ridges of the scapulus about 30-32 in larger specimens. Sphincter 
forming a row of rather broad meshes transversely set. Ectoderm 
of the column, tentacles, oral disc, and cell-islets provided with zoo- 
xanthellae. Tentacles seemingly without spirocysts. Siphonoglyph 
strong. Mesenteries in large specimens about 66. No holotrichs 
and no pigmented cells in the lower part of the mesenterial canals, 
but holotrichs are present although very rare in the upper part. 
Nematocysts of the tentacles partly 41-48 by 19.5-21(24) ,» (holo- 
trichs, few), partly about 28 by 2.8 » (microbasic b-mastigophors, 
very rare) ; those of the actinopharynx 30-39.5 by 4.2-5 » (micro- 
basic b-mastigophors) ; those of the filaments partly 49.3-56 by 
22-25.4 » (holotrichs, few), partly 29.6-40 by 4.2-7 » (micro- 
basic p-mastigophors), partly 42.3-56.4 (60.5) and 3-8.5 » (micro- 
basic b-mastigophors) . 

Color in alcohol_—Gray with scattered black and yellowish 
grains of sand. 

Measurements.—The largest polyp, contracted, is 2 cm. in 
length, 0.9 cm. in breadth at uppermost part. 

Types.—Holotype, a small colony, U.S.N.M. No. 49440, south 
of Tiburén Island, April 8, 1940. Paratype, a small colony, 
U.S.N.M. No. 49441, same data. 


PALYTHOA IGNOTA, new species 





FIGURE 83, c, d; PLATE 14, FIGURE 12 


Coenenchyme rather thin. Polyps more or less closely set (pl. 14, 
fig. 12) in contraction, somewhat longer than broad, robust, 
strongly incrusted with grains of sand penetrating almost the 
whole mesogloea of the column (fig. 83, ¢). Ectoderm of the 
column rather thin, mesogloea with cells but with few cell-islets. 
Ridges of the scapulus incrusted. Sphincter very elongate, of about 
same appearance as that of P. ignota. Cell-islets, ectoderm and 
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endoderm of the column, ectoderm of the tentacles with that of 
the actinopharynx without zooxanthellae. Tentacles with spiro- 
cysts. Siphonoglyph and hyposulcus strong. Mesenteries in large 
specimens about 50-58 (51 in a sectioned specimen; in the largest 
specimen there are 58 tentacles and therefore the same number of 
mesenteries). Micromesenteries well developed. No pigmented 
cells but numerous holotrichs in the mesenterial canals. Figure 
83, d, shows a macromesentery seen from the side (inner side 
on the left). Nematocysts of the tentacles 21-31 by 3.5—4 » (micro- 
basic b-mastigophors) ; those of the filaments partly 51-62 by 
19.7-21 », partly 15.5-17.6 by 3.5-4 » (both holotrichs), partly 
18.3-21.8 by 4.2-5.6 » (microbasic p-mastigophors), partly 49.3-65 
by about 4 » (microbasic b-mastigophors). 
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Ficure 83.—a, b, Palythoa rickettsi, new species: a, Transverse section of column; J, 
macromesentery seen from the side. c, d, Palythoa ignota, new species: c, Section of 
column; d, macromesentery seen from the side (inner side to left). 


Color in alcohol.—Grayish. 

Measurements.—Larger polyps, contracted, 1.2 cm. in length, 
0.7--0.9 cm. in breadth. 

Holotype.—One colony, U.S.N.M. No. 49541, Angeles Bay, April 
1, 1940, on rocks. 


PALYTHOA INSIGNIS, new species 
FIGURE 84, a-c; PLATE 14, FIGURE 13 
Polyps somewhat elongate, of different size, connected with a 
rather thin coenenchyme (pl. 14, fig. 18). Ridges of the scapulus 
24-32, incrusted. The ectoderm and the outer part of the meso- 
gloea of the column incrusted with grains of sand. Mesogloea of 
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the column with cells and extraordinarily numerous cell islets (fig. 
84, a). Sphincter strong, forming a single row of meshes (fig. 84, 
b). Tentacles with numerous spirocysts. Siphonoglyph well de- 
veloped, hyposulcus strong. Mesenteries some up to more than 60. 
A sectioned specimen has 62 (32 + 30) mesenteries, another about 
60. Numerous pigmented cells and holotrichs in the mesenterial 
canals. Figure 84, c, shows a macromesentery in its lower part 
(inner side to the right, the pigmented cells are not figured). 
Ectoderm of the column, tentacles, and oral dise with zooxanthellae. 
Nematocysts of the column 45-57.8 by 22.6-28.2 » (holotrichs) ; 
those of the tentacles partly 18.3-24 by 34.2 » (microbasic b- 
mastigophors), partly 46.5 by 21 » (holotrichs, very rare) ; those 
of the actinopharynx 25.4—39.5 by 3.5—4.2 » (microbasic b-masti- 
gophors) ; those of the filaments partly 24—29.6 by 4.2-5.6 (micro- 
basic p-mastigophors, common), partly 39.5-52.2 by about 4.2 p 
(microbasic b-mastigophors), partly 48-53.6 by 19.7-21 ,» (holo- 
trichs, very rare) ; those of the mesenterial canals 50-52.2 by 19.7- 
22.6 » (holotrichs, numerous). 

Measurements.—The larger polyps are 1.5 and 1.3 cm., respect- 
ively, in length, and 0.7 and 0.8 cm., respectively in breadth. 

Cotypes.—Two colonies, U.S.N.M. No. 49540, Coronado Island, 
March 27, 1940. 


PALYTHOA PAZI, new species 
FIGURE 84, d; PLATE 14, FicuRE 14 


Polyps connected with a rather thin coenenchyme (fig. 84, d), 
incrusted with grains of sand occupying almost the whole meso- 
gloea of the column. Mesogloea with rather numerous cells and 
cell-islets. Ridges of the scapulus distinct in the larger polyps 
and about 27-30 in number. Ectoderm of the column, tentacles, 
and oral disc with zooxanthellae. Tentacles with numerous spiro- 
cysts. Siphonoglyph strong. Mesenteries in large specimens up to 
about 60. Mesenterial canals with holotrichs and pigmented cells. 
In figure 84, d, the lower part of a macromesentery is reproduced, 
the pigmented cells are not figured (inner side on the left). Nema- 
tocysts of the actinopharynx 24-83.8 » (microbasic b-mastigo- 
phors) ; those of the filaments partly 28.3-31 by 4.5-6.3 » (micro- 
basic p-mastigophors), partly 35.2-50.8 by 4.5-5 » (microbasic 
b-mastigophors), partly 45-50.8 by 21-24 ,» (holotrichs, very 
rare); those of the mesenterial canals 49.3-55 by 19.7-22.5 p 
(holotrichs). 

Measurements.—Largest polyp, 1 cm. in length, 0.7 cm. in 
breadth; another polyp is 1.1 cm. in length, 0.6 cm. in breadth. 

Holotype.—One colony, U.S.N.M. No. 49444, La Paz, on cal- 
careous rocks, March 14, 1940. 
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ZOANTHUS DANAE (LeConte) ? 


FIGURE 84, e—h 


Zoantha danae LECONTE, 1851, p. 320. 
Zoanthus danae VERRILL, 1866, p. 329.—ANDRES, 1883, p. 539. 
Mamillifera danae VERRILL, 1869, p. 496. 


The polyps are rather thinly set and connected with a rather thin 
coenenchyme. The ectoderm of the scapulus is discontinuous but the 
mesogloea balks are very narrow. In the ectoderm of the column, 
numerous pigmented cells of varying appearance are collected. 
These are also present in the ectoderm of the tentacles and actino- 
pharynx, in the mesogloea of the column, and in the endoderm. In 
figure 84, e, I have drawn some cells of the scapus. The canal 
system of the scapus at the level of the actinopharynx or just be- 
low it shows a rather closely set network, which in an individual 
from Puerto Escondido is somewhat thinner (fig. 84, f) than that 
of a specimen from Concepcion Bay (fig. 84, 7). The sphincters are 
strong, especially the lower sphincter, which is broad in its upper 
part but diminishes rather quickly downward. The muscle meshes 
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FicurE 84.—a-c, Palythoa insignis, new species: a, Section of column; 3, sphincter; 
c, lower part of macromesentery, inner side to right. d, Palythoa pazi, new species, 
lower part of macromesentery, inner side to left. e-h, Zoanthus danae (LeConte) ?: 
e, Cells of scapus; f, canal system of scapus of specimen from Puerto Escondido; 
g, canal system of scapus of specimen from Concepcién Bay; 4, sphincter. i, 
Zoanthus depressus, new species, sphincter. 
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show a tendency to transverse stratification. I have sectioned 
sphincters of individuals from all localities; they agree rather well. 
In figure 84, h, I have drawn the sphincter of a specimen from 
Puerto Escondido; the muscle meshes are usually a little larger in 
other specimens. The tentacles are small, their spirocysts are few or 
almost absent. The siphonoglyph is indistinct. The mesenteries 
vary from 48 to 57 (26 + 382; 28 + 24; 28 + 26; 31 + 26). They 
are thin, provided with a wide canal in the outer, swollen part; in 
their inner parts there are no canals or very few. Their muscles 
are distinct but form no pennons. The nematocysts of the scapus 
are 15-18.3 by 5.6-7 » (holotrichs) ; those of the tentacles 13.4— 
18.3 by 5.6—7 » (holotrichs) ; those of the actinopharynx partly 
14-18 by 3.5-7 » (holotrichs), partly 15-18.3 by 3-4 » (microbasic 
b-mastigophors) ; those of the filaments partly 14-19.7 by 5.6-8.5 » 
(holotrichs), partly 17-24 by 4.2-5.6-8.5 » (holotrichs), partly 
17-24 by 4.2-5.6 »—in the specimens from Concepcion Bay, nar- 
rower, 2.5-3.5 », (microbasic p-mastigophors). Specimens from all 
localities were examined. 

Color.—The living colony from Concepcién Bay was blue-green. 

Measurements.—Polyps in contracted state, length up to about 
0.9 cm., breadth up to 0.4 cm. 

Collecting records——Puerto Escondido, on rocks, March 26, 
1940, two colonies; Coronado Island, March 27, 1940, four colonies 
on fragments of lime; Concepcién Bay, March 27, 1940, two 
colonies. 

Additional distribution records.—Pear! Islands, Panama. 

Remarks.—I have with some doubt identified the specimens with 
Z. danae, though the color of the specimens from Concepcion Bay 
indicates that they may be referred at some time in the future to 
Mamillifera (= Zoanthus) nitida, described by Verrill (1869, p. 
497). 

I cannot understand Verrill’s statement that there are 27 small 
tubercles inside the bases of the inner tentacles and opposite the 
outer tentacles. The species may be a Zoanthus as “the basal mem- 
brane and surface of the polyps are smooth and soft, without any 
adhering sand.” Andres thinks that the tubercles are “‘brattee”’ 
but these do not occur in Zoanthus. 


ZOANTHUS DEPRESSUS, new species 
FIGURE 84, 7 


Owing to the very scant material available I can give only a very 
short description of this species, but it is certainly different from 
Z. danae. The small colony consists of a mother polyp and two 
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small daughter polyps, the one connected with the mother by a 
very thin coenenchyme, the other running out from the base of 
the mother. The body of the contracted polyps is very depressed 
so that they show a cakelike appearance. Both sphincters are well 
developed with rather coarse muscle meshes. Figure 84, i, shows 
the sphincters of one of the daughter polyps. The ectoderm of the 
tentacles is provided with very numerous spirocysts in contradis- 
tinction to that of the tentacles in Z. danae. The mesenteries of the 
large polyp are apparently about 46 in number. 

Measurements.—Largest polyp in contracted state, 0.38 cm. in 
breadth, 0.1 cm. in height (depressed). 

Holotype.—One colony, U.S.N.M. No. 49448, Cape San Lucas, 
March 18, 1940. 


SOME ZOOGEOGRAPHICAL CONCLUSIONS 


The upper littoral fauna of the Gulf of California and the waters 
down to Peru is a warm-water fauna containing, as far as the 
groups treated here are concerned, such genera as Zoanthus, Paly- 
thoa, and Phyllactis. These regions have several genera in com- 
mon, but there are differences too. Three genera, Calamactis, 
Phialoba, and Isometridium, all new to science, are seemingly 
endemic in the Gulf of California. To these we may add Bo- 
truanthus, which, however, occurs in southern California not far 
from the border to Baja California. Moreover, the genera Neman- 
thus, Alicia, Gyrostoma, Andvakia, Epiactis, Aiptasiomorpha, and 
Pachycerianthus are seemingly absent in the waters between 
Panama and Peru. On the other hand, Jsarachnanthus, Bartholo- 
mea (Aiptasia ?), and the dubious genera Nemactis and Anactis 
occur here but not in the Gulf of California. The genera that these 
waters have in common are Phymactis, Anthopleura, Bunodosoma, 
Bunodactis, Phyllactis, Telmatactis, Anthothoé (Verrill’s Sagartia 
species are certainly Anthothoé or Actinothoé but not Sagartia), 
Zoanthus, Epizoanthus, and probably Palythoa, though it is diffi- 
cult to decide if Verrill’s Epizoanthus always is a homogenous 
genus. 

Some authors have raised the question: Does there exist any 
relation between the fauna of the west side and that of the 
east side of Central America? How is this applied to the actinians? 
Unfortunately, the actinian fauna on the east coast of Mexico is 
unknown, but we know it on the northern coast of the Gulf of 
Mexico and, have still better knowledge of it from the West Indies, 
as this fauna has been studied by many authors. Thus, owing to 
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our incomplete knowledge of the actinians of the east side of 
Central America, the comparison given below is, of course, in- 
complete and defective. 

The genera occurring in warm water in western America but 
not in the Gulf of Mexico or Caribbean Sea are Calamactis, Phia- 
loba, Isometridium, Nemanthus, Alicia, E':piactis, Phymactis (pro- 
vided Cystiactis koellikeri described from West Indian waters by 
Pax in 1910, p. 180, is not a Phymactis), Gyrostoma (the single 
small specimen from the West Indies described as a Gyrostoma by 
Pax (1910, p. 176) is very doubtful and probably a very young 
Actinia as Pax first suspected), Aiptasiomorpha, Botruanthus, 
Isaracnanthus, and Pachycerianthus. 

The genera inhabiting the waters of the Gulf of Mexico and 
West India but not, so far as we know at present, the districts of 
Baja California to Peru are: All Corallimorpharia, Edwardsia, 
Isoedwardsia, Bunodeopsis, Lebrunia, Actinia, Anemonia, Con- 
dylactis, Actinoporus, Stoichactis, Homostichanthus, Phymanthus, 
Tsaurus, and Parazoanthus. 

The west and east sides of Central America have the following 
genera in common: Anthopleura, Bunodosoma, Bunodactis, 
Phyllactis, Telmatactis, Anthothoé (Actinothoé), Zoanthus, Paly- 
thoa, and E’pizoanthus. 

As we can see, there is a great difference between the actinian 
fauna on the west and east sides of Central America. That the 
Corallimorpharia, apart from the genus Corynactis, and the gen- 
era Lebrunia, Actinoporus, Stoichactis, Homostichanthus, Phyman- 
thus, Bunodeopsis, and Isaurus which, as a rule, are inhabitant 
on coral reefs, do not occur on the west side is an easily explained 
fact, because reef-constituent corals, though occurring, do not form 
actual reefs there. It is curious, however, that there is no account 
of Corynactis on the west side, though species of it live in Cali- 
fornia and in Chile, but it is possible that the genus exists in the 
lower littoral zone. Moreover, it is very probable that Edwardsia 
appears on the west side, as the species of this genus are dis- 
tributed in all oceans. The same probably is also true of Isoed- 
wardsia. It is peculiar that Actinia, Anemonia, and Condylactis, 
which live in many other localities than on coral reefs, have not 
been discovered on the west side. 

As to the genera that are common between the west and the 
east sides, Anthopleura, Bunodactis, Telmatactis, Actinothoé and 
Anthothoé, Zoanthus, Palythoa, and Epizoanthus, they are so 
widely distributed in warmer waters that we cannot conclude that 
the actinian fauna of these districts are nearly related to each 
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other. Only the occurrence of Bunodosoma and still more of Phyl- 
lactis indicates that a communication took place during earlier 
periods. The fact is that both Bunodosoma and Phyllactis have 
their principal distribution in the Atlantic Ocean. Besides, 
Bunodosoma occurs in the southwest part of the Indian Ocean and 
Phyllactis in the Red Sea. Species of the latter genus have been 
described also from Japan and New Zealand but they may prob- 
ably be referred to another genus. It is remarkable that the 
actinian fauna of Baja California contains two genera, Nemanthus 
and Gyrostoma, which seem to be exclusively Pacific. Nemanthus 
occurs also off the coasts of Japan and the Bonin Islands. It seems, 
however, to live usually in the lower littoral zone, but is known 
from Misaki at a depth of 6 meters. Gyrostoma is common in the 
Indian and Pacific Oceans, but not with certainty reported from 
the Atlantic. The species taken in the West Indies is probably a 
young Actinia (see above), and the badly preserved specimens of 
G. monodi, from the coast of Cameroon, need a renewed exami- 
nation. 


LITERATURE CITED 
ANDRES, A. 

1883. Le Attinie. Atti Accad. Lincei Rome, ser. 3, vol. 14, pp. 211-673, 

78 figs., 13 pls. 
CARLGREN, OSKAR. 

1898. Zoantharien der Hamburger Magalhaensische Sammelreise. Er- 
gebn. Hamburger Magalhaesischen Sammelreise 1892/93, vol. 1, 
pp. 1-47, 1 pl. 

1912. Ceriantharia. The Danish Jngolf-Expedition, vol. 5, pt. 3, pp. 1-76, 
16 figs., 5 pls. 

1922. Actiniaria and Zoantharia von Juan Fernandez und der Osterinsel. 
The natural history of Juan Fernandez and Easter Island, 
edited by Dr. Carl Skottsberg, vol. 3, Zoology, pt. 2, No. 20, pp. 
145-160, 16 figs., 6 pls. 

1927. Actiniaria. Contribution a l'étude de la faune du Cameroun. 
Edited by Th. Monod. Faune des Colonies Frangaises, vol. 1, pt. 
6, pp. 475-480, 4 figs. 

1934. Zur Revision der Actiniarien. Arkiv fér Zool., vol. 26A, No. 18, 
pp. 1-36, 18 figs. 

1940. Eastern Pacific Expeditions of the New York Zoological Society. 
XIX. Actiniaria from the Gulf of California. Zoologica, vol. 
25, pt. 2, pp. 211-219, 8 figs. 

DANA, J. D. 

1846-1849. Zoophytes. United States Exploring Expedition during the 
years 1838, 1839, 1840, 1841, 1842, under the command of Charles 
Wilkes, U.S.N., vol..7, vi + 740 pp. Atlas, pp. 1—12, 61. pls., 
1849. 

DUCHASSAING, P., and MICHELOTTI, J. 

1860. Mémoire sur les coralliaires des Antilles. Mém. Acad. Sci. Turin, 

ser. 2, vol. 19, pp. 1-89, 10 pls. 


448 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


FISCHER, P. 
1887. Contribution a l’actinologie frangaise. Arch. Zool. Exper. Gén., 
ser. 2, vol. 15, pp. 381-442. 


GRAVIER, C. H. 

1902. Sur un cérianthaire pélagique adulte. Compt. Rend. Acad. Sci., 
vol. 185, pp. 591-593. 

1904. Recherches sur un cérianthaire pélagique du Golfe de Californie 
(Dactylactis benedeni, n. sp.). Ann. Sci. Nat., ser. 8, Zool., vol. 
20, pp. 253-292, 3 figs., 4 pls. 

LECONTE, JOHN L. 

1851. Zoological notes. Proc. Acad. Nat. Sci. Philadelphia, vol. 5, pp. 

316-320. 
McMurricu, J. P. 

1898. Scientific results of explorations by the U. S. Fish Commission 
steamer Albatross, No. XXIIJ.—Report on the Actiniae collected 
by the United States Fish Commission steamer Albatross during 
the winter of 1887-1888. Proc. U. S. Nat. Mus., vol. 16, pp. 
119-216, pls. 19-35. 

1904. The Actiniae of the Plate collection: Fauna Chilensis. Abhandl- 
ungen zur Kenntniss der Zoologie Chile. Zool. Jahrb., suppl. 6, 
vol. 3, No. 2, pp. 215-306, 5 figs., 6 pls. 

1905. A revision of the Duchassaing and Michelotti actinian types in the 
Museum of Natural History, Turin. Boll. Mus. Zool. Anat. Univ. 
Torino, vol. 20, No. 494, pp. 1-28, 6 figs. 

1910. The Actiniaria of the Siboga Expedition, Part I: Ceriantharia. 
Siboga-Expéditie Monograph 15a (livr. 53), pp. 1-48, 14 figs., 
Lop 

MILNE-EpDWArpDs, H. 

1857. Histoire naturelle des coralliaires ou polypes proprement dits, 

vol. 1, xxxiv + 326 pp. and atlas of 42 pls. 
PANIKKAR, N. K. 

1986. The structure, bionomics, and systematic position of two new 
brackish-water Actiniaria from Madras. Proc. Zool. Soc. London, 
1986, pp. 229-249, 9 figs. 

PAX Es 

1910. Studien an westindischen Actinien. Zool. Jahrb., suppl. 2, vol. 2, 
pp. 157-830, pls. 11-19, 46 figs., 1 chart. 

1912. Les actinies de la céte du Pérou recueillies par le Dr. P. Rivet. 
Mission du Service Géographique de l’Armée pour la Measure 
d’un Are de Méridien Equatorial en Amérique du Sud. 1899- 
1906. Zoologie. Fase. 4: Actinies, pp. 1-28, figs. A-Z, 2 charts, 
1 pl. 

STEPHENSON, T. A. 

1922. On the classification of Actiniaria, part III. Quart. Journ. Micr. 

Sci., new ser., No. 262, vol. 66, pt. 2, pp. 247-3819. 
Torrey, H. B. 

1902. Papers from the Harriman Alaska Expedition, XXX: Anemones, 
with a discussion of variation in Metridium. Proc. Washington 
Acad. Sci., vol. 4, pp. 8373-410, 17 figs., 2 pls. 


U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 101, PLATE 14 





ACTINIAN FAUNA FROM THE GULF OF CALIFORNIA 
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NOTES ON CHRYSOMELID BEETLES OF THE SUBFAMILY 
CHLAMISINAE, WITH DESCRIPTIONS OF NEW SPECIES 


By F. Monrés 


Amona some chrysomelid beetles of the subfamily Chlamisinae 
that I received for study from the United States National Museum 
are several of considerable interest, and these, together with notes on 
certain others of the same group received from other sources, form the 
subject of the present paper. I wish to express my thanks to Mrs. 
Doris H. Blake, who facilitated my borrowing material from the 
United States National Museum, and to the authorities of the National 
University of Tucumén, Argentina, for permission to publish the 
result of my researches. 

One new species is added to the hitherto known forms of the genus 
Melittochlamys. The status of the known species of this genus is 
set forth in the key. 


KEY TO THE SPECIES OF MELITTOCHLAMYS MONROS, 1948 


1. Smooth and shining dorsally, without any tubercles or irregularities; uniform 
and shining metallic bluish green; shape of Lamprosoma (Guiana; northern 


FES TESTI) ie pene eee eee eee nes ee, Be IN We rer lamprosomoides (Lacordaire) 
More or less irregular dorsally; sometimes with black, velvety, well-defined 
spots on elytra; unlike Lamprosoma_-_-_-- Sa SU Le ae thee SS 2 


2. Each elytron with 38 well-defined, depressed, velvety black spots; elytral 
surface rugose; dark cupreous-gray, moderately shining; antennae and legs 
yellowish brown (Brazil; Paraguay) --...-.-..-------.--- specula (Klug) 

Elytra without velvety spots or with only one spot each___----.-------- 3 

3. Pronotum, on each side of posterior lobe with a small triangular area, smooth 
and metallic shining; rest of surface of body cupreous, not shining; antennae 
reddish, tarsi yellowish brown; small subglobose species with moderately 
developed rucositiess (srazil) pees = 2 aaa eee eee semen (Lacordaire) 

Whole pronotal surface of same nature, without brilliant areas at basallobe. 4 
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4. Each elytron with a well-defined black velvety spot, which occupies a more 


or less depressed. areas...) Ses oe ee eC eee BS eee 5 
Elytra without well-defined velvety spots; sometimes with colors that change 
when viewed from different,angles.22 £42. 5-23-2222 5622 22a 8 


5. Dorsally slaty blue; head, antennae, and legs yellowish; each elytron with an 
elliptical basal velvety black spot; suture apparently without teeth (teeth 


visible only on open elytra) (Mexico)_-_-_-___-~-- pavonina (Lacordaire) 
Dorsally grayish, not or very little shining and darker than in preceding 
BOC CLS ke eee ae pees te lee es a A a a 6 


6. Discal area of elytra with deep fovealike punctures; each elytron with an 
anterior elliptical velvety area; underside and legs (except tarsi, which are 


yellow) black. (southermebrazil) Hoe --= Sees eeee eee achardi Monrés 
Discal punctures of elytra not deeper than elsewhere; deeper punctures 
appear onlytin' velvety spots ]72U St cht eee a ee ee 7 


7. Elytral suture with small teeth; legs black, tarsi yellowish (Brazil). 
sericans (Lacordaire) 
Elytral suture without teeth; legs yellowish brown_________ exsula Monrés 
8. Underside, head, and legs ferrugineous; thorax slaty gray, opaque; basal half 
of elytra blackish, apical half bluish and shining (Panama) (no specimens 
SECM) Hee SoS ea oe Le Serra eee godmani (Jacoby) 
Ventrally and dorsally of same color; legsand headsometimes yellowish____ 9 
9. Suture toothed. Head slaty gray like rest of body; antennae and legs 
orange-yellow. Each elytron near suture and in middle of its length with 


a short and feeble shining transverse ridge (Brazil)______- nicki Monrés 
Suture without beep 3 22 lae 2 a ss oe Bad ee 10 

10. Head unicolorous, cupreous greenish, like rest of body; antennae and tarsi 
yellowish brown (Brazil, Mexico?)_._.___-___--_- hydropica (Lacordaire) 

Head bicolorous; ventral half yellow; rest of body obscure_____---____- ne 

11. Legs entirely yellow; rest of body unicolor slaty bluish, moderately shining 
GMIGKICO) Se. anche eres ey ok eyed opal Deeg amoena (Lacordaire) 


Only the tarsi orange-yellow. Rest of body leaden gray with moderate 
violaceous sheen at sides. Elytra without shining transverse ridge (Costa 
1 RS CE21) ype os Rl Nee ama cab ag Deal ata ph ng eth freyi, new species 


MELITTOCHLAMYS FREYI, new species 
Figure 85, 6 


Very similar to M. nicki Monrés, 1948, from which it may be dis- 
tinguished by having tibiae and femora of the same color as the rest 
of the body, by having the ventral half of the head dark brown, and 
by having different elytral sculpture. 

Pronotum.—Of semicircular form when seen from above, with its 
basal margin prolonged in a long posterior lobe, the top of which is 
not incised; regularly convex and without a central area that is 
distinctly separated from the laterals; seen from the side, the notal 
profile regularly arched; pronotal surface finely shagreened and with 
a few small circular superficial punctures, denser in the posterior lobe. 

Scutellum.—Rectangular, its angles rounded, plain, and_ finely 
shagreened. 

Elytra.—Apparent margins scarcely narrowed toward the apex, 
where they are broadly rounded; suture without teeth; the whole sur- 
face shagreened and with elongated punctures; scarcely developed 
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rugosities that are difficult to describe, all of similar height, may be 
seen over the whole surface. 

Head.—Anterior and somewhat inferior; its surface plain and 
shagreened with large but not deep punctures in the clypeal region; 
antennae short and compact, distinctly saw-edged from the fourth 
joint. 





b 


Figure 85.—Microsculpture of basal part of elytra in: a, Melittochlamys nicki Monrés; 
b, M. freyi, new species. 


Prosternum.—Rectangular, relatively broad, its posterior margin 
nearly straight and the anterior margin with a transverse impression; 
rest of the inferior face and legs asin M. nicki. Pygidium moderately 
convex, shagreened, and covered with punctures, which are larger 
on the dorsal and more closely placed on the ventral half. 

Color —Lead gray, moderately shining; antennae (darker toward 
the apex), labrum, interocular space, ocular incisions, and _ tarsi 
orange-brown; viewed from certain angles, the pronotal and elytral 
margins appearing with a broad and moderately shining obscure 
violaceous reflection. 

Measurements.—Holotype, female, length 3.2 mm., breadth 2.3 
mm. 

Type.—tIn the collection of G. Frey, Munich. 

Distribution of material—Turrialba, Costa Rica, 1 holotype, female, 
G. Frey collection. 

Relationships ——This species may be distinguished from M. nicki 
by the above characters. From MM. semen, with which it is closely 
allied in general shape and reduced length, it may be separated by 
the absence of the two metallic pronotal areas found in that species. 

Named in honor of G. Frey, of Munich, who kindly sent me his 
Chlamisinae for study. 


The CHLAMISUS HISPIDULUS group 


Lacordaire, in reviewing the subfamily Chlamisinae, placed C. 
spinosus (Kollar), C. hirtus (Kollar), and C. hispidulus (Klug) in the 


454 PROCEEDINGS OF THE NATIONAL MUSEUM yo, 101 


same group, which he distinguished by the presence of high, raised, 
conical, dorsal tubercles and the cupreous metallic color. In a foot- 
note in the same revision, the author ! indicates the differences in the 
form of the antennae and tarsi of the three species, which he states 
are so closely allied otherwise that these differences must not be taken 
into account in the grouping of the Chlamisus species. 

However, study of the three above-mentioned species shows that 
they are only apparently related to each other. I believe, for example, 
that C. hirtus is worthy of a separate genus or subgenus based on the 
following characters: The pubescent dorsal surface; the form of the 
tarsal claws; and the shape of the male genitalia, which are different 
from those found in any other species of Chlamisus. The form of the 
male genitalia of spinosus is also very peculiar and not like that of 
any other species of the genus, and this seems sufficient reason to 
exclude that species also from relationship with hispidulus. 

Chlamisus hispidulus, with its allied forms that are dealt with in 
this paper, approaches C. gibbosus, the genotype as designated by 
Jacoby,? and other North American species of Lacordaire’s eleventh 
group. These species may be considered to belong to the typical 
group, although there must be a reduction in the heterogeneous 
species that now make up the genus. 

Chlamisus hispidulus presents a number of closely allied forms that 
may be separated by the key. The systematic range of all these 
forms is not always clear, and some of them are perhaps no more than 
subspecies of different geographic distribution. Except for C. 
hispidulus Ulajtamaucanus, for which subspecific relationship can be 
established, it has seemed better to consider them all as different 
species, at least for the present. 


KEY TO THE SPECIES OF THE CHLAMISUS HISPIDULUS GROUP 


1. Pygidium shagreened; its surface subopaque, not more shining than rest of 
abdomen; pronotal and elytral tubercles obtuse; in former it is not possible 
to distinguish four conical spines; elytral tubercles more or less united and 
ridge-shaped, not like independent cones; length 3.8 mm., 2.6 mm. (southern 
Poa) he Ae te PE ae ae 2 pa Eee ES cai simillimus Monrés 

Pygidium smooth, with some superficial punctures, more shining than rest 
GE ROOOMeHY see a coe es bake ee ee ee Re oe ee ee 2 

2. Pronotum with a broad median groove, on both sides of which there are two 

conical tubercles, more or less pointed but always very distinet____-- 3 
On each side of median pronotal groove an elongated raised area, top of which 
is surmounted by a continuous edge somewhat depressed in its middle; 
elytral tubercles moderately developed; more elongate shaped than in the 
following species; length 4 mm., breadth 3 mm. (central and western Argen- 
CGH) ps See ae see ne hispidulus llajtamaucanus, new subspecies 


1 Lacordaire, Monographie des Coleoptéres * * * , Phytophages, vol. 2, p. 697, 1848. 
2 Fauna of British India: Coleoptera, Chrysomelidae, vol. 2, p. 271, 1908. 
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3. Large (more than 5 mm. in length); pronotal tubercles conical and very acute, 
distinctly separated from each other; elytral tubercles also well developed 
(central Brazil) gue ee lat Nea keh Oe E erinaceus, new species 

Not so large (approximately 4 mm. in length), tubercles less developed__ 4 

4, Longitudinal pronotal groove with fine longitudinal striolae, between which 
a few punctures can be seen with difficulty; elytral surface also with fine 
and dense striolae with indistinct punctures between them (central, northern, 
and eastern Argentina; Montevideo)________ hispidulus hispidulus (Klug) 

Longitudinal pronotal groove with deep and close punctures, between which 
there are some longitudinal fine striolae; elytral punctures very distinct; 
elytral surface shagreened, only the tubercles and irregularities covered with 
fine striolae (interior of Brazil) ---_-22_22__~ = 2 a2 insolitus, new species 


CHLAMISUS SIMILLIMUS Monrdés 
Chlamisus simillimus Monrés, Acta Zool. Lilloana, vol. 6, p. 179, 1948. 


This species is easy to identify because of its pygidium, which is of 
a different sculpture from that of all other species of this group. 
Only the holotype from Bolivia is known. 


CHLAMISUS HISPIDULUS (KI ug)! 


This species was described from Montevideo, and it is the only one 
of the genus so far known from Argentina, where it seems to be 
rather common and of wide distribution. The material studied 
enables me to separate it into two subspecies: 


CHLAMISUS HISPIDULUS HISPIDULUS (Klug) 


Chlamys hispidula Kuue, Entomologische Monographieen, p. 86, 1824.—La- 
CORDAIRE, Monographie des Coleoptéres * * * Phytophages, vol. 2, p. 700, 
1848.—BuRMEIsTER, Stett. Ent. Zeit., vol. 38, p. 61, 1877. 

Chlamys cordovensis JAcoBy, Proc. Zool. Soc. London, 1907, p. 158, pl. 14, fig. 7. 


This subspecies is well described in Klug’s, Lacordaire’s, and 
Jacoby’s works, and it does not seem necessary to repeat the descrip- 
tion. The identity of Klug’s and Jacoby’s species is evident. 

OC. hispidulus hispidulus occurs in two colors: cupreous, most 
commonly, and metallic reddish (somewhat similar to some dull 
specimens of Fulcidax cupreus or F. violaceus); apparently more 
frequent in the northern part of the general area. 

This subspecies inhabits the greater part of central and northern 
Argentina from Baradero in the south (examples cited by Burmeister) 
to Jujuy and Misiones in the north. Toward the west it may be 
found in Cérdoba, where it intergrades with the other subspecies, 
which inhabits dry areas. 


CHLAMISUS HISPIDULUS LLAJTAMAUCANUS, new subspecies 


This subspecies replaces C. hispidulus hispidulus in the dry parts of 
the western general area of the species, and the specimens that may 
be considered as more typical llajtamaucanus (corresponding to those 
from La Rioja and Santiago del Estero) could easily be regarded as 
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specifically different from C. hispidulus. However, there are other 
specimens (principally from Cérdoba) in which the differences are 
less marked and which point to a merely geographical differentiation. 
I describe here the maximum difference from C. hispidulus hispidulus, 
as observed in specimens from Santiago del Estero. 

Microsculpture formed by a fine shagreen with the striolae that are 
very distinct in C. hispidulus hispidulus, scarcely visible; color as in 
that subspecies, sometimes with more evident greenish metallic 
shining; on both sides of the median pronotal groove an elongated 
divergent raised area, surmounted by an obtuse edge, which is de- 
pressed in its middle. Each elytron moderately developed and not 
connected each with the other, with the following irregularities: 
A humeral callus and two basal tubercles, of which the external one is 
more developed; a small sutural tubercle near the scutellum; six 
tubercles arranged in two parallel oblique lines, three in each line, of 
which the sutural anterior is large and transverse and represents the 
highest elytral irregularity ; three others on the external apical declivity 
arranged to form a triangle and but little developed. 

Measurements.—Female, length 4.6 mm., breadth 3.2 mm.; very 
small male, length 3.6 mm., breadth 2.4 mm. 

Type——tIn the collection of F. Monréds, Tucuman, Argentina; 
paratype U.S.N.M. No. 59904. 

Distribution of material and specimens examined.—Argentina: Llajta 
Mauca, Santiago del Estero, January 1944 (holotype in the Monrés 
collection, Tucum4n); Rio Salado (1 paratype in the Bosgq collection, 
Buenos Aires, Wagner collector; 1 paratype in the U. S. National 
Museum, Monrés collector); Afiatuya, January 1944 (1 paratype in 
the Monrés collection, Tucum4n); La Rioja (1 paratype in the Breyer 
collection, Museo Argentino de Ciencias Naturales, Buenos Aires); 
Mendoza (1 paratype in the Bruch collection, Museo Argentino de 
Ciencias Naturales, Buenos Aires) ; Cérdoba (1 paratype in the Museo 
de Buenos Aires; 1 paratype in the Berg collection, Museo de La 
Plata; 1 paratype in the Narodni Museum, Prague, Staudinger col- 
lector; 1 paratype, same collection, Davis collector; 5 paratypes in 
the collection of the Deutsches Entomologisches Institut, Berlin, 
Stempelmann collector, identified as “C. hispidulus Klug’), Monte 
Cristo, December 1944 (2 paratypes in the Monrés collection, Tucu- 
man). 

Remarks.—An examination of the male genitalia reveals the com- 
plete identity of this subspecies with the C. hispidulus group. 


CHLAMISUS INSOLITUS, new species 
Figure 86 


Similar to a small specimen of C. hispidulus hispidulus with well- 
developed tubercles; a little shorter and more compact than C. hispi- 
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dulus, of brighter color and with a somewhat yellowish golden metallic 
sheen; elytral and pronotal tubercles like those of that species, but 
more raised; general morphological characters identical with those of 
C. hispidulus hispidulus. 

The principal differences may be seen in the microsculpture of the 
dorsal surface: median pronotal groove covered with coarse and deep, 
somewhat elliptical punctures, which also appear on the external 
margin of the raised tubercles and toward the posterior angles, the 
whole surface with fine striolae like those of C. hispidulus, but not so 
distinct; elytral punctures deeper and larger than in C. hispidulus 
and the surface very finely shagreened; only the tubercles and irregu- 
larities with striolae, which converge toward their vertices. 





Ficure 86.—Chlamisus insolitus, new species: a, Dorsal view, left side, showing micro- 
sculpture of the surface; right side, showing the irregularities of the body; 3, lateral 
aspect. 


Measurements.—Length 3.4 mm., breadth 2.5 mm. 

Type. —U.S.N.M: No. 59905. 

Distribution of material—Rio Madeira, Porto Velho, Brazil. 1 
holotype, male, Mann and Baker collectors, Mann collection in the 
U.S. National Museum, identified as ‘‘Chlamys hispidula Klug, F. C. 
Bowditch det. 1913.” 

Remarks.—I consider this species different from C. hispidulus, to 
which it is undoubtedly closely allied, principally because of the 
pronotal punctures and the elytral microsculpture. I have not seen a 
single specimen of C. hispidulus with this kind of deep and coarse 
punctation in the median groove. 


CHLAMISUS ERINACEUS, new species 
FIGuRE 87 


Large and with well-developed tubercles, somewhat like C. spinosus, 
its color like that of C. hispidulus, from which its morphological 
characters differ as follows: On each side of the median groove the 
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pronotum presents two conical and acutely raised tubercles, separated 
from each other; pronotal lateral callus developed into a short and 
obtuse tubercle; number and disposition of the elytral tubercles like 
that of C. hispidulus, but tubercles higher and more acute; some of 
them resemble small spines; first abdominal segment laterally with 
two tubercles more acute than the corresponding ones in C. hispidulus 
hispidulus. 

Measurements.—Length 5.0 mm., diameter 3.8 mm. 

Type.—In the collection of the Zoological Museum, Copenhagen, 
Denmark. 

Distribution of material—Brazil: Lagoa Santa (1 holotype female, 
Reinhardt collector, in the collection of the Zoological Museum, 
Copenhagen, identified as ‘‘hispidula Klug’’); Rio de Janeiro (1 para- 
type female, Kraatz collector, in Deutsches Entomologisches Institut, 
Berlin, identified as ‘‘Chlamys sp., Bryant det.’’). 

Remarks.—The present very peculiar species resembles an extraor- 
dinarily developed example of C. hispidulus, but since I have not 
seen forms transitional between these species, I prefer to consider it a 
separate entity, at least for the time being. 





Ficure 87.—Chlamisus erinaceus, new species: a, Dorsal view, left side, showing micro- 
sculpture of the surface; right side, showing the irregularities of the body; ), lateral 
aspect. 


The United States National Museum collections contain the follow- 
ing new members of the Chlamisinae: 


CHLAMISUS ROGAGUANUS, new species 
FIGURE 88 


A minute species, belonging to Lacordaire’s eighteenth group, of 
nearly uniform toast-yellow color and without well-developed differ- 
ential characters. 
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Pronotum.—Of triangular shape, viewed from above, with its vertex 
broadly rounded; central raised area hemispherical, with a longitudinal 
low and broad groove, limited on both sides by an almost indistinct 
ridge; seen from this side the notal profile nearly semicircular, with its 
most elevated portion somewhat corroded; its surface covered with 
relatively deep circular punctures, deeper and more confluent in the 
raised central portion so that the surface seems to be somewhat 
corroded. 

Scutellum.—Minute, somewhat concave, shagreened. 

Elytra—Narrower than the abdomen, which is partly visible 
laterally; basal margin with minute teeth, the sutural margin feebly 
toothed in the posterior half and without teeth in the anterior half; 
elytral surface covered with fine, confused, circular punctures and 
with the ridges which are peculiar to this group of species arranged as 
shown in figure 88, a, and feebly developed. 





Ficure 88.—Chlamisus rogaguanus, new species: a, Dorsal view, left side, indicating color 
pattern, right side, showing microsculpture and irregularities; b, lateral aspect. 


Head.—Plain, covered with large but feebly impressed punctures 
uniformly dense over the whole surface; antennae with second and 
third joints short and opposite each other, distinctly saw-edged from 
the fourth joint. 

Prosternum.—Rectangularly transverse on the anterior half, with a 
laminar prolongation in the posterior half; anterior margin somewhat 
concave. 

Legs —Moderately long and slender; the last tarsal joint raised 
one-half above the lobes of the third. 

Abdomen.—Sides of the first visible segment without lateral tubercle; 
pygidium feebly convex, superficially corroded and with traces of a 
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median longitudinal ridge, which is not continuous in its whole length. 

Color. —Bright toast-yellowish, darker on the dorsal face; head with 
a minute and ill-defined black interocular spot; middle of the ventral 
part of metathorax and abdomen black; posterior femora with a dark 
median ring on the middle; posterior margin of pronotum and anterior 
margin of elytra.and scutellum with a narrow black margin; pronotum 
on each side of the central raised area with a basal brownish red oblong 
spot and another of the same color but brighter on the top of the same; 
central raised area somewhat darker than the rest of the pronotum; 
posterior half of the longitudinal groove of the same toast yellow as 
the elytra and scutellum. 

Measurements —Length 3.6 mm.; breadth 2.4 mm. 

Type.—U.S.N.M. No. 59906. 

Distribution of material.—Rosario Lake, Rogagua, Bolivia, October 
28 to November 9, 1922 (holotype male, W. M. Mann collector, 
Mulford Biological Expedition, 1921-1922, in the U. S. National 
Museum collection). 

Remarks.—This small species has few peculiarities. It may be 
related to C. cribricollis, from which it can be separated by its smaller 
size and the different punctation of the pronotum. It corresponds 
to a group of very similar small species, mostly undescribed, which 
seem to inhabit southern Brazil, Paraguay, eastern Bolivia, and 
northern Argentina. 


CHLAMISUS CRIBRICOLLIS, new species 


Figure 89 


Of the same group as C. rogaguanus, recognizable by the circular, 
very uniform, and moderately dense punctures of its pronotum, which 
tend to form regular rows in the median posterior part of the pronotum. 

Pronotum.—Seen from above its shape is triangular, broadly rounded 
at the apex; central raised area hemispherical, scarcely grooved longi- 
tudinally in the middle; seen from the side the notal profile stoutly 
conical, very little corroded on the top; the whole pronotal surface 
covered with small circular punctures, all of a uniform size and 
separated from each other by distances equal to their diameters; in 
the middle of the pronotum, these punctures with a tendency to form 
longitudinal rows, four or five of which are distinct. 

Scutellum.—F lat and smooth. 

Elytra.—Somewhat narrower than the abdomen, the sides of which 
are partly visible posteriorly; basal margin finely toothed on its 
internal half; the sutural margin toothed on the posterior two-thirds ; 
in the example at hand the suture not closing perfectly behind the 
scutellum and a long and narrow triangular portion of the metanotum 
visible between the elytra. LElytral irregularities feebly developed, 
arranged as is common in this group of species and indicated in figure 
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89, a. Between the elytral irregularities, small and superficial circular 
punctures, which are more distinct because of their dark bottom, the 
punctures not confluent in any part of the elytral surface. 

Head.—F lat, covered with large and superficial punctures, which 
are more apparent on the posterior half; antenna with second and 
third joints minute and opposed at the apex; distinctly saw-edged 
from the fourth joint. 

Prosternum.—Funnel shaped, with a transversal constriction behind 
the anterior margin. 

Legs.—Moderately long and robust; the last tarsal joint rises half 
its length above the lobes of the third. 

Abdomen.—Sides of the first visible segment without lateral tubercle; 
pygidium feebly convex, the surface flat and uniformly covered with 
circular punctures of the same form as those covering the rest of the 
abdomen; in the holotype female the abdomen greatly distended and 
the genital apparatus partly visible. 





Ficure 89.—Chlamisus cribricollis, new species: a, Dorsal view, left side, indicating color 
pattern; right side, showing microsculpture and irregularities; b, lateral aspect. 


Color —Dirty yellow with the median part of the metathorax black; 
all the tibiae with an ill-defined dark ring occupying the central third; 
in the center of the pronotum a black punctiform spot; rest of the 
dorsal face with ill-defined dirty-brown spots, arranged approximately 
as indicated in figure 89, a, and extending over the greater part of 
the dorsal face. 

Measurements.—Length, 4.1 mm.; diameter, 2.5 mm. 

Type.—U.S.N.M. No. 59007. 

Distribution of material—Rio Beni, Cavinas, Bolivia, February 
1922 (1 holotype female, William M. Mann collector, Mulford 
Biological Expedition, 1921-1922, in the U. S. National Museum 
collection). 
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Remarks.—This species may be separated from all its allies in 
Lacordaire’s eighteenth group by the very uniform pronotal punc- 
tures, which show a tendency to form longitudinal rows on the pos- 
terior central part of the pronotum. The little pronotal black spot 
and the distribution of the dorsal coloration may help in its identi- 
fication. 

CHLAMISUS YAGUAR, new species 


Friaure 90 


A small species belonging to the same group as C. rogaguanus and 
C. cribricollis; yellow with many well-defined black spots. 

Pronotum.—Seen from above, of triangular shape with the apex 
broadly rounded; central area hemispherical, not grooved longi- 
tudinally and somewhat corroded, owing to the presence of small 
but deep confluent punctures, which do not occur on some irregular 
small raised vermicular areas; seen from the side, the notal profile 
semicircular, somewhat flattened on top. 





Ficure 90.—Chlamisus yaguar, new species, holotype: a, Dorsal view, left side, indicating 
color pattern; right side, showing microsculpture and irregularities; b, lateral aspect. 


Scutellum.—F lat and smooth. 

Elytra.—Somewhat narrower than the abdomen, the sides of which 

are partly visible posteriorly; basal margin feebly toothed; the sutural 
margin toothed in the posterior four-fifths; each elytron with the 
usual irregularities of this group, arranged as may be seen in figure 
90; between the ridges small nonconfluent circular punctures. 
& Head.—Flat, covered with large but not very deep punctures, 
uniformly dense over the whole surface; antennae moderately long, 
the second and third joints short and opposite to each other; distinctly 
saw-edged from the fourth joint. 
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Prosternum.—Anterior half of pentagonal shape, prolonged pos- 
teriorly into a narrow ridge between the coxae. 

Legs.—Moderately long and robust; the last tarsal joint rising one- 
third its length above the lobes of the third. 

Abdomen.—Sides of the first visible segment without lateral tubercle; 
pygidium somewhat elongated and also corroded, with a complete 
feeble median longitudinal ridge. 

Color.—Holotype: cinnamon-yellow, with irregular black spots 
arranged approximately as follows: Central part of metathorax and 
abdomen four small pygidial spots; a broad femoral ring on all 
legs; tibial spots occupying the apical third on all legs; a small spot 
on the base of each antenna; pronotum and elytra with irregular 
spots, arranged as may be seen in figure 90 and not symmetrical on 
both sides of the body. Paratype: a rusty orange and the black spots 
(especially those on the pronotum) much reduced. 

Measurements.—Holotype length 3.4 mm., breadth 2.3 mm.; para- 
type length 3.5 mm., breadth 2.3 mm. 

Type.—In the collection of the Deutsches Entomologisches Institut, 
Berlin; paratype in the U.S. National Museum, U.S.N.M. No. 59908. 

Distribution of material.—Paraguay: San Bernardino (1 holotype, 
Fiebrig collector, in the collection of the Deutsches Entomologisches 
Institut, Berlin) ;Sapucay, February (1 paratype, T. E. Foster collector, 
in the U. S. National Museum collection). 

Remarks.—This species belongs to Lacordaire’s eighteenth group 
and may be recognized easily by its peculiar coloration taken in con- 
junction with the prosternal shape. 
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NOTES ON A HERPETOLOGICAL COLLECTION FROM 
OAXACA AND OTHER LOCALITIES IN MEXICO 


By Freprerick A. SHANNON 


Durine the summer of 1946, Walter S. Miller, of the Summer 
Institute of Linguistics, Mexico City, made a herpetological collection 
in the vicinity of San Lucas Camotlin, Oaxaca, where he was en- 
gaged in making a philological study of the Mixes Indians. The 
collection would be to the credit of a professional herpetologist, for 
not only is it well labeled as to time, date, and place, but it contains 
careful notes on habits, color in life, habitat, and other pertinent data. 
Notes on this material constitute the bulk of this paper, which is a 
Contribution from the University of Illinois Museum of Natural 
History. In addition, other miscellaneous specimens that have come 
to my attention during this study and material that represents helpful 
contributions to the study of Mexican herpetology have been included. 
Most of the specimens are in the collection of the United States Na- 
tional Museum. 

Quotations without label are Mr. Miller’s. In the main they are 
unaltered, but I have made occasional slight changes that better express 
the meaning of Mr. Miller’s original field notes. 

My sincere thanks are due Dr. Hobart M. Smith and W. Leslie 
Burger, both of the University of Illinois—to Dr. Smith for many 
helpful suggestions made during the course of this study, and to Mr. 
Burger for identifying the Bothrops, a discussion of which is published 
elsewhere. My thanks are also due my wife, Ellen Jordan Shannon, 
who illustrated the paper. I also thank Dr. Doris M. Cochran, of the 
United States National Museum staff, through whom arrangements 
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were made for the University of Illinois to retain one of the two 
paratypes of Hyla milleri described in this paper, and for permission 
to study the material. 


Genus AMBYSTOMA Tschudi 
AMBYSTOMA ROSACEUM NIGRUM, new subspecies 


FIGuRE 91 


Holotype.—U.S.N.M. No. 123581, larva; collected by Ralph G. 
Miller on an indeterminate date. 

Type locality.—E] Salto, Durango. 

Diagnosis.—A large neotenic salamander characterized by a black 
ground color with yellow markings; by the presence of black ventral 
bands; by a short leg (toes of extended leg do not closely approach 
adpressed elbow) ; and by a pedal phalangeal formula of 2—2-3-3-2. 

Description.—Dorsal fin originating on back (23 mm. from snout), 
at same level as point of origin of anterior limbs; fin elevated 3.5 mm. 
at level of hind limbs, and 4.5 mm. at base of tail; gill rakers on 
middle arch 22 in number. Vomerine teeth in curved patches sepa- 
rated by a distance less than a third their lengths, about 33 in number 
and as many as 4 in a transverse row; 34 maxillary-premaxillary 
teeth; 48-52 splenial teeth, arranged in two rows posteriorly; 10 
pterygoid teeth; 11 costal grooves not counting slight auxiliary 
grooves over axilla and groin; phalangeal formula of hand 2-2-3-2, 
of foot 2-2-8-3-2; webbing not reaching distal ends of metacarpals 
or metatarsals (1. e., base of digits includes terminal portions of meta- 
carpals) ; at least 5-mm. space between adpressed leg and elbow. 

The light ground color of Taylor’s (1941) specimens of rosacewm 
is so largely replaced by black markings that an actual reversal of 
color pattern is apparent, nzgrwm showing a black ground color with 
~ yellow (in alcohol) markings. The top of the head is black with 
indistinct light reticulations; yellow on body limited to indistinct 
longitudinal bands, which tend to break up into spots; tail mottled 
with widely separated, irregularly shaped light blotches; caudal fins 
translucent and heavily mottled with black; limbs yellow-mottled; 
belly yellow, marked by two long, wide lateral bands of black which 
are separated from black of sides by broken lateroventral yellow 
bands. 

Measurements of holotype in millimeters.—Total length 110; body 
length 59; tail length 51; length of snout 5; eye width 3; snout to 
arm insertion 19. 

Remarks.—A\though no intergradation area has been demonstrated 
between nigrum and the more northern rosacewm, nigrum is here inter- 
preted as being of subspecific rank. The pattern type is essentially 
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Ficure 91—Ambystoma rosaceum nigrum, new subspecies, holotype, 1.5. 
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the same in both, except for the above-mentioned reversal. Other 
differentiating characters found in nigrum but not in rosacewm are 
ventral black bands, shorter hind leg (reaches elbow in rosacewm), 
and a different phalangeal formula (2-2-8—4-2 in rosacewm) on the 
foot. The last may not be of taxonomic significance, as variants in 
phalangeal formulae do occur occasionally. 


AMBYSTOMA ROSACEUM SONORAENSIS, new subspecies 


Types.—Holotype: U.S.N.M. No. 17253, larva; P. L. Jouy collector. 

Paratypes: U.S.N.M. Nos. 17254-17256, topotypic larvae. 

Type locality Sonora, 32 miles south of the Arizona border. 

Diagnosis —Maximum known total length 102 mm. (larva) ; color 
chocolate-brown (in alcohol) with irregularly shaped small yellowish 
blotches, which tend to form longitudinal bands; belly uniformly pale; 
toes failing to reach elbow by 6 mm. when limbs are adpressed; web 
involving only metacarpals and metatarsals. 

Description—Head width (12 mm.) contained in body length 
about 4.5 times; diameter of eye 2.5 mm.; gill rakers 20 on middle arch; 
gills partially absorbed; tail fin (largely absorbed) originating well 
posterior to insertion of hind legs; 10 and possibly 11 moderately 
developed costal folds. Maxillary-premaxillary teeth about 33 on a 
side; pterygoid teeth about 10-10; vomerine teeth about 30-30 (7%); 
splenial teeth in more than one row and about 50-50 in number. 

Limbs well developed; metacarpals and metatarsals not quite fully 
webbed; phalangeal formula of hand, 2-2-3-2, of foot, 2-2-3-4-2. 

Color—Dark brown “ground color” extends to edge of, but not or 
barely onto, venter; tail fin remnant colored same as body. Otherwise 
pattern similar to that of A. 7. nigrum (fig. 91). 

Measurements of holotype in millimeters —Total length 102; body 
length 55; tail length 47; length of snout 4.5; interorbital 5; internasal 
5; diameter of eye 2.5; distance peace choanae 5; snout to arm 
ea 19.0. 

Remarks.—Paratype U.S.N.M. No. 17254 is similarly colored except 
that the light lateral band is more distinct, being continuous for the 
length of the body. The other two paratypes are too small (40 mm.) 
and too poorly preserved to be of much diagnostic use. It is apparent, 
however, that they are not so heavily pigmented as the holotype, the 
dark and light colors occupying equally extensive areas. The larger 
paratype is about equal in total length to the types of Taylor’s (1941) 
rosaceum (87 and 85 mm.) but is almost as heavily pigmented as the 
holotype of sonoraensis. Thus it is apparent that the diagnostic differ- 
ences in coloration between 7. rosaceum and 7. sonoraensis are not age 
differences. A. 7. sonoraensis is easily differentiated from nigrum by 
occurrence in the latter of ventral black bands. The lesser phalangeal 
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formula of nigrum will be of doubtful significance until further 
specimens come to light. 

Absorption of the major portion of the branchial rays and of the 
tail fin presents the probability that these salamanders metamorphose 
in this region. 

The three subspecies of Ambystoma rosaceum are physiographically 
well differentiated. A. 7. rosacewm is found in the Apachian biotic 
province (Smith, 1939) in the easternmost hills of the Sierra Madre 
Occidental near the Plateau. The northern Mexican portion of the 
Sierra Madre is divided into two longitudinal sections by a central 
lowland drainage. Whereas 7. rosacewm occurs in the easternmost 
portion of the eastern division, 7. sonoraensis occurs in the western 
portion of the western division, which is located in the Arizonan biotic 
province. The type locality of 7. nigrum is in the mountains of the 
Durangan biotic province, which is less distinctly separated from the 
mountains farther north by a northwest-southeast drainage system. 
The type localities of A. 7. nigrum and A. 7. sonoraensis are separated 
by a linear distance of more than 500 miles of mountainous terrain. 


Genus BOLITOGLOSSA Duméril and Bibron 
BOLITOGLOSSA OCCIDENTALIS Taylor 


Bolitoglossa occidentalis TAYLOR, Univ. Kansas Sci. Bull., vol. 27, pp. 145-147, 
fig. 1, C, pl. 9, figs. 1-4, 1941. 

University of Illinois Museum of Natural History No. 3200, collected 
at Pichucalco, Chiapas, during the summer of 1937, by Clarence 
Goodnight. 

This salamander has been taken previously only on the Pacific 
slopes of Chiapas. Pichucalco is on the Tabasco border, and this 
record extends the range of the species across the state, and undoubt- 
edly into Tabasco. 


Genus BUFO Laurenti 
BUFO COCCIFER Cope 


Bufo coccifer Corr, Proc. Acad. Sci. Nat. Sci. Philadelphia, vol. 18, pp. 130, 131, 
1866. 

Chicago Museum of Natural History No. 38756, one specimen, a 
female, from 10 miles east of Apatzingan, Michoacan, collected by 
F. A. Shannon, July 22, 1941, under a rock in water-saturated ground 
bordering a small temporary pond. 

The toad, a mature female, represents a state record and a consid- 
erable eastward extension of the range of the species. Additional 
specimens will probably lead to a disclosure of subspecific differences, 
at least of color. 
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BUFO CRISTATUS Wiegmann 


Bufo cristatus WIEGMANN, Isis von Oken, vol. 26, pp. 660, 661, 1833. 


U.S.N.M. No. 123691, from San Lucas Camotlan, Oaxaca. This 
specimen constitutes a state record. It is somewhat large (78 mm.) 
for the species, although quite normal in appearance. 

“Toad—caught in patio just after a rain when it came into the light 
of the gasoline lantern in front of the doorway about 9 p.m. The 
Mixe name for it is nooch, which is applied to all toads.” 


Genus ELEUTHERODACTYLUS Duméril and Bibron 
ELEUTHERODACTYLUS NATATOR Taylor 


Eleutherodactylus natator TAYLOR, Uniy. Kansas Sci. Bull., vol. 25, 19388, pp. 894- 
397, pl. 39, fig. 2; pl. 40, 1939. 

U.S.N.M. No. 123686, collected at San Lucas Camotlan, Oaxaca, in 
the river near the east edge of town at 8:30 p. m.; U.S.N.M. Nos. 
123687 and 123688, taken on the edge of the river at 9 p. m. on April 
29, 1946; U.S.N.M. No. 123698, caught in the river in the village at 
9 p. m., May 7, 1946. 

All specimens check well with Taylor’s (1939) description and with 
specimens in the museum of the University of Illinois. They vary 
in length from 55 to 67 mm. 

Miller writes that specimen No. 123686 was brown dorsally with 
pink on sides and anterior surfaces of hind legs. 


Genus SYRRHOPHUS Cope 
SYRRHOPHUS CYSTIGNATHOIDES (Cope) 


Phyllobatus cystignathoides Corr, Proc. Amer. Philos. Soc., vol. 17, pp. 89, 90, 
1877. 

Syrrhophus cystignathoides, NIEDEN, Das Tierreich, Lief. 46, pp. 399-401, 1923. 
University of Illinois Museum of Natural History No. 3199, collected 

at Tamazunchale, San Luis Potosi, July 19, 1737, by Ottys Sanders. 
This specimen definitely establishes the presence of S. cystigna- 

thoides in San Luis Potosi. The specimen is extremely darkened, 

probably by preservative, the venter being nearly black. In other 

respects it fits cystignathoides. 


Genus HYLA Laurenti 
HYLA BISTINCTA LABECULATA, new subspecies 


Fieures 92, a; 93, d 


Holotype.—vU.S.N.M. No. 123689. 
Type locality —San Lucas Camotlan, Oaxaca. 
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FicurE 92.—a, Hyla bistincta labeculata, new subspecies; 6, Hyla milleri, new 
species; c, Hyla? sp.; d, Hyla? sp.; e, Rana pipiens austricola. (All figures 
greatly magnified.) 
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Collection data.—The specimen was singing in the river when it 
was collected at 9:10 p. m., April 29, 1946, by W. S. Miller. 

Diagnosis.—A large Hyla (53 mm.) distinguished from 6. bistincta 
by having the gray reticulation of the sides entirely broken up into 
elongate black blotches; tarsal fold moderately elevated. 

Description—Head as broad as long; nostril closer to tip of snout 
than eye; tympanum quite distinct and as wide as third finger pad; 
strong fold above tympanum, curving down to terminate above the 
arm; canthus distinct but rounded, terminating bluntly on snout; 
ostia of vocal pouches elongate, lying to side of but not beneath tongue; 
tubercles and webbing of hand not significantly different from those 
of b. bistincta; indistinct outer metatarsal tubercle; moderate over- 
lapping of heels when thighs are at right angles to body and limbs 
folded; tarsal fold sharp and distinct, extending almost to tibiotarsal 
joint; heel reaches to or slightly beyond anterior border of eye. Dor- 
sum universally and finely granular; venter pebbly, giving way to 
coarse tubercles and rugosities on throat; ventral surface of thighs 
smooth except for a median posterior pebbly area, which extends to the 
posteroventral aspect of the thigh. No anal fold; no true anal 
tubercles, although there is a small patch of more distinct pebbly ele- 
vations on each side of and beneath anal orifice. 

The animal is a nondescript dark brown dorsally (fig. 93, d), giving 
way to creamy areas on the sides. These lateral creamy surfaces are 
marked with distinct, sharp-edged, well-separated black blotches; 
‘dorsum of femur is of the dark ground color broken by creamy patches 
mingled with black irregular blotches. These broken areas are found 
on the anterior and posterodorsal areas of the femur; dorsal tibial 
surfaces colored same as back with quite indistinct small black spots 
scattered over the surface; tympanal fold and the anterior surface of 
the sides marked with a black band; feet and hands lighter in color 
distally; ventral surface of body and extremities cream colored with 
occasional small gray spots on the distal surface of the thighs. 

Measurements in millimeters —Total length 53; head length 20; 
head width 20; width of upper eyelid 6.5; interorbital width 4.5; eye— 
nostril 5.0; nostril-tip of snout 2.5; greatest diameter of tympanum 
3.0; between nostrils 4.0; between choanae 6.0; width of third finger 
pad 3.0; width of fourth toe pad 2.0; length of tibia 28.5. 

Remarks.—Miller says of the living specimen: “Reddish-brown 
back with tiny black spots; black and white spotted sides and rump.” 

Aside from the distinctive color pattern, there were no consistent 
anatomical differences apparent. 

A tadpole of this species (U.S.N.M. No. 123690) was caught hop- 
ping on the bank half an hour before the type specimen was taken. It 
has a body length of 22 and a tail length of 21 mm. Black spots are 
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already distinct on the sides. It is similar to the adult except that a 
distinct (although quite small) outer metatarsal tubercle is present. 

Two additional four-legged tadpoles (field No. F. 22) were taken 
on May 7 at 9 p.m. from stones jutting out of the stream. The black 
lateral spots are not so evident on them as they are on the one in the 
U. S. National Museum but they are present. Both possess small, 
distinct outer metatarsal tubercles. 

A series of five two-legged tadpoles are also tentatively included 
here as belonging to this subspecies. They strongly resemble the 
four-legged specimens but the posterior extremities are not well 
enough developed to be useful for identification. They have the 
buccal cavity surrounded by a papillary fringe, which is well devel- 
oped laterally; papillae in two or three rows beneath lower labium 
and one or two rows above upper; horny beak serrate; upper beak 
notched medially ; labial teeth in two rows in lower jaw, three in upper, 
with outermost row of upper labium about one and one-half times 
length of upper beak; innermost row with an interval just above 
beak; spiracle large, sinistral, and lateral; eyes lateral but clearly 
visible from above. Tail long and tapering with distinct lateral 
groove down the side; tail fringe originating about halfway between 
foreleg anlage and hind limbs. 

The type specimen was singing when caught. “There was some 
argument among the Mixe neighbors as to what was the proper Mixe 
name. Some insisted it was anadnooch (thunder toad), while others 
said it was wainky (untranslatable) .” 


HYLA MILLERI, new species 


Figures 92, 0; 938, a—-c 


Types.—Holotype, U.S.N.M. No. 1238700 male; W. S. Miller col- 
lector. 

Paratypes: U.S.N.M. No. 123699 and University of Illinois Museum 
of Natural History No. 3200 males, collected with the holotype. 

Type locality —San Lucas Camotlin, Oaxaca. 

Collection data—The specimens were collected on stones projecting 
from the river in the village. They were taken on the night of May 7, 
1946, at 9:10 p. m. 

Diagnosis.—A very small Hyla with granular eyelids; sharp canthi 
terminating bluntly on the snout; two vocal sacs present ; subterminal 
articular tubercle of fourth finger divided; strong web between third 
and fourth fingers; outer palmar tubercle divided; glandular ridge 
from this tubercle to elbow; ventral surfaces of thighs strongly gran- 
ular; throat with widespread scattered pustular protuberances; body 
uniformly dark tan above. 
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Description—Head as broad as or slightly broader than long; 
tympanum distinct, small, less than half the diameter of the eye; 
tympanum bordered above by an indistinct glandular fold that curves 
down behind the shoulder and is lost; canthi sharp and passing just 
inside the external nares, blunted on snout; nostrils closer to tip of 
snout than to eye; distance from nostril to eye equal to or slightly 
less than distance between nostrils. 

Vomerine teeth prominent, divergent in an anterior direction, ex- 
tending to or slightly beyond a line drawn between anterior borders 
of the choanae; tongue as broad as long and notched behind; vocal 
sacs open into narrow slits on each side of, just beneath edges of, and 
three-fourths of the way back of tongue. 

Finger pads well developed, that of third digit as large as tym- 
panum; prominent granular tubercle on thumb, lying parallel and 
just anterior to median palm tubercles (which also extend well onto 
base of thumb) ; lateral palmar tubercle divided, granular, and in- 
distinct ; second and fourth subarticular tubercles slightly larger than 
third; subterminal articular tubercle on outer finger bifid; supernu- 
merary tubercles prominent on the second and third fingers; indis- 
tinct glandular ridge from outer palmar tubercle to the elbow; web 
between third and fourth fingers extends to the subterminal joint; 
strong definite web between the second and third fingers; slight web- 
bing between first and second fingers; a marked ridge along lateral 
aspect of all fingers. 

Three metatarsal tubercles present, medial many times larger than 
lateral; latter represented by a single small punctate elevation ; inter- 
mediate tubercle indistinct, one-half size of median; foot almost com- 
pletely webbed as shown in diagram; strong tarsal fold extending 
almost the length of tibia. 

Eyelids of a rough granular appearance caused by many rounded 
glandular protuberances; entire top of head covered to a lesser ex- 
tent by widely separated pustules; back with a leathery appearance 
under magnification, with occasional tiny pustules present; entire 
venter marked by strong pebbly elevation, especially on ventral sur- 
faces of thighs; an indistinct transverse fold above the anus; no anal 
tuberosities. 

Color—Entire dorsum of specimen dark tan, the color lessening 
somewhat in intensity on the extremities; venter grayish yellow with 
indistinct small dark circular blotches on throat. Miller states that 
the frogs were light tan in life. 

Measurements in millimeters—Width of head 10; length of head 
10; width of upper eyelid 4.0; interorbital space 4.3; width between 
nostrils 3.0; nostril to eye 3.0; width of tongue 7.0; length of tongue 
6.8 to 7.0; distance between choanae 3.0 to 5.0; diameter of third 
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Fieurr 93.—a-—c, Hyla milleri, new species: a, Specimen; b, hand; c, foot; d, Hyla 
bistineta labeculata, new subspecies, holotype. 
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finger pad 1.5; diameter of fourth toe pad 1.0; tibia 15.5; foot 12.0; 
total body length 30.5. The tibiotarsal joint reaches to between eye 
and nostril. 

Variation—The other two males are remarkably consistent. 
U.S.N.M. No. 123699 is not quite so rugose as the holotype and almost 
entirely lacks gular pigmentation. There is little trace of interme- 
diate metatarsal tubercles, as mentioned in the description of the 
holotype. All three specimens fall within 0.5 mm. of the same length. 

Remarks.—This species is most nearly like Hyla arborescandens, 
differing from it in possession of (1) a larger vomerine tooth series, 
which is also more anteriorly located; (2) canthi meeting bluntly on 
the snout instead of coming to an angular point; (3) granular eye- 
lids; (4) a bifid outer subterminal tubercle on the hand (although 
there is a slight tendency for this tubercle to divide in arborescan- 
dens) ; and (4) lighter color and smaller size. 

Appended is a description of the tadpole of this species which 
Miller also collected. There is a transitional series present that 
bridges the gap from the tadpole to the adult. 

Each specimen in a series of 10 has 4 legs and the tail in a state of 
partial absorption. The tadpoles vary from 14 to 17 mm. in snout- 
vent length and the tails from 7 to 27 mm. They are not as granular 
as the adults and vary in granularity in proportion to the size. 
Hand webbing is usually about the same as in the adults, proportional 
to size, but occasional specimens show slightly less. The outer sub- 
terminal articular tubercle varies in the degree to which it is divided. 
Occasional specimens show bifid third articular tubercules. A tend- 
ency toward this is present in the U. S. National Museum paratype. 

Each of three tadpoles in another series has only two legs. They 
measure as follows: 


Total length in mm. Tail length in mm. Legs 
50 35 Small. 
48 32 Well developed. 
47 32 Well developed. 


As the hand webbing of one specimen (which possessed labial teeth) 
was well developed, it was extracted from beneath the membrane 
and was found to be identical with the webbing on the hand of the 
#vpe specimen. 

A typical tadpole has the eyes located above the lateral line, but 
nearer this line than the middorsum; spiracle sinistral, somewhat 
closer to anus than to tip of snout; spiracle pointing upward and 
backward; anus dextral; tail insertion anterior to a transverse plane 
located at level of insertion of hind legs; caudal membrane trans- 
lucent and flecked with brown dots; upper labium V-shaped and 
containing four rows of labial teeth, innermost row broken medially 
just above the horny beak; beak small, black, and serrate; five com- 


HERPETOLOGICAL COLLECTION FROM MEXICO—SHANNON 477 


plete rows of lower labial teeth with evidences of a fragile row 
almost upon the papillary fringe; lower horny beak small and set 
well posterior to the upper; papillary fringe completely circumoral ; 
several rows of papillae beneath lower edges of mouth, which gradu- 
ally thin to one or two rows in the midline; one or two rows of 
papillae on upper labium; lateral papillary fringe well developed and 
projecting downward. The general buccal proportions are shown 
in figure 92, b. 
HYLA? sp. 


FIGURE 92, c 


Seven specimens, U.S.N.M. No. 123694, part of field No. F. 17a, 
collected May 6, 1946, in a swift stream just outside San Lucas 
Camotlan, Oaxaca, by W. S. Miller. 

The tadpoles vary from 37 to 47 mm. in total length, with tails 
from 22 to 31 mm. long. One specimen (total length 43 mm., tail 
length 26 mm.) is four-legged. 

Description of typical two-legged form.—W idest diameter of body 
that between eyes; tail long and tapering with moderately well- 
developed, colorless fringe, which starts from a point on a plane 
transecting the body just anterior to the insertion of the posterior 
extremities; arms fairly well developed (as in all specimens) ; spi- 
racle sinistral, located just beneath flexure of left elbow; top of head 
slightly rounded; snout sloping so abruptly downward at a 45° angle 
from plane of top of head that a transverse fold is produced by this 
angle; transverse fold located a little posterior to a point midway 
between tip of snout and anterior corner of eye; another fold or ridge 
running from just dorsal to eye down to nostril, and from the nostril 
to side of snout; nostrils shghtly closer to eyes than to tip of snout, 
and separated by a distance equal to that from nostril to tip of snout. 

Upper labium extremely broad and pendulous, notched medially 
and forming a flap covering mouth parts and extending down to 
lower labium; seven rows of upper labial teeth; three uppermost rows 
and, to a certain extent, fourth row thin and tending to pinch together 
medially; six rows complete above horny beak; seventh row divided 
medially and located at level of top of beak; nine or ten rows of infra- 
labial teeth, the inner six most strongly developed, and the last three 
or four fine to point of extinction; papillary border completely cir- 
cumoral, although papillae reduce to a single row over the dorsal 
and ventral aspects of the labia. 

Web between third and fourth fingers small, not reaching subtermi- 
nal joints except as a thin fringe along the fingers, is distinct but 
slight between second and third fingers, faint between first and second 
fingers. 
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Color uniform dark brownish black dorsally; tail marbled with 
brownish purple on a light tan background; abdomen smooth, light 


yellow-tan. 
HYLA? SP 


FIGURE 92, d 


San Lucas Camotlan, Oaxaca, 29 tadpoles unnumbered except for 
field tags (part of F 15). Caught in the river in the flats below the 
town, on May 6, 1946. 

A somewhat oval body shape with long, tapering, laterally grooved 
tail; tail fin originating well posterior on dorsum just anterior to verti- 
cal plane of insertion of hind legs and terminating in a point; spiracle 
sinistral, eyes situated more dorsally than laterally ; no lateral emargi- 
nation of papillae; latter complete around lower labium, in only one 
row; papillary border barely overlapping outer edge of upper row 
of labial teeth; labial teeth in five well-developed rows with one and 
usually two tiny auxiliary rows on each side; outermost row of teeth 
complete above horny beak; second row slightly separated and remain- 
ing rows strongly separated by width of upper beak; three lower rows 
of labial teeth, the innermost row divided medially ; upper horny beak 
only half or slightly more than half width of outermost upper row of 
labial teeth; both beaks serrate with lower deeply notched anteriorly. 

Color dark brown dorsally, mottled with lighter brown on upper- 
most half of tail; dark color actually giving way to dark brown spots 
on a tan ground color as tail is approached; ventrally the tan giving 
way to yellow; tail fin speckled with brownish black dots; total 
lengths varying from 31 to 74 mm. 

As the smaller specimens appear to have differently shaped horny 
beaks, they were at first separated on this basis and on the basis of 
size. However, intermediate-sized specimens possess beaks intermedi- 
ate in nature. 

The river where the tadpoles were caught was swift flowing and had 
a stony bottom with sandy patches. 


Genus Rana Linnaeus 


RANA PIPIENS AUSTRICOLA Cope 


FIGURE 92, e 


R. [ana] h.[alecina] austricola Corr, Proc. Amer. Philos. Soc., vol. 23, p. 517, 
1886. 

Rana pipiens austricola SMirH, Journ. Washington Acad. Sci., vol. 37, p. 409, 
1947. 


U.S.N.M. No. 123697, from San Lucas Camotlan, Oaxaca. “Large 
greenish frog—caught in the river in the east edge of the village at 
about 6:30 p.m.” 
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Four tadpoles were procured from the same locality, which are here 
interpreted as belonging to this species. Two of them (45 and 39 
mm. total length) are badly dessicated. The larger of the other two 
is 58 mm. in total length and 24 mm. in body length. The caudal 
membrane starts anterior to the plane of insertion of the hind leg, 
although on one specimen the ridge extends forward from this hypo- 
thetical plane as far as the head; the membrane is large, translucent, 
and tapers to a point. The eyes are in the lateral plane of the body, 
although quite visible from above ; spiracle lateral, sinistral, pointing 
up and back, situated closer to anus than snout; anus dextral. 

Lateral papillary border of buccal cavity emarginate; upper papil- 
lary border extending to a point medial to lateral edge of outer tooth 
row; lower papillary border in a single row; three upper and three 
lower rows of labial teeth as shown in figure 92, e; upper beak serrate ; 
lower beak slightly serrate. 

Color dark above, light below; grayish fine mottling on caudal 
membrane; intestinal spiral quite visible through abdominal wall. 

If the author is correct in assigning these specimens to austricola, 
the third row of upper labial teeth becomes of possible taxonomic 
import. 

“This frog is called tuk in Mixe, a name apparently applied to all 
frogs, although the tree inhabiters are considered by them to be toads 
and not frogs.” 

RANA PIPIENS TRILOBATA Mocquard 


Rana trilobata Mocauarp, Bull. Soc. Philom. Paris, ser 9, vol. 1, p.. 158, pl. 1,, fig. 
1, 1899. (Jalisco, Mexico.) 
Rana pipiens trilobata SmiTH, Journ. Washington Acad. Sci., vol. 37, p. 409, 1947. 

U.S.N.M. Nos. 123577 to 123579, four specimens, from El Salto, 
Durango, Ralph G. Miller collector. 

Smith (1947) revived the names austricola and trilobata for sub- 
species of Rana pipiens from the southern Atlantic coastal areas and 
the plateau of Mexico, respectively. His description, however, did 
not include a diagnosis. As the two subspecies are strikingly dis- 
tinct, the following tabulation is submitted for purposes of bringing 
out this contrast. Reservations toward the data should be held be- 
cause of the small number of specimens involved. 


trilobata 


Posterior surface of thighs very gran- 
ular. 

Long, strong, raised dorsal glandular 
ridges with prominent pustules be- 
tween them. 

Heels not or barely overlapping. 

Head slightly longer than wide. 


austricola 


Posterior surface of thighs compara- 
tively smooth. 

Glandular ridges low, pustules indis- 
tinct or absent. 


Heels strongly overlapping 
Head slightly wider than long. 
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Genus ANOLIS Daudin 
ANOLIS LIOGASTER Boulenger 


Anolis liogaster BouLENGER, Proc. Zool. Soc. London, vol. 2, p. 245, pl. 6, fig. 
2, 1905. 

U.S.N.M. Nos. 477748 female, 47749 male, 47750 female, 47751 male, 
47752 female, from Omilteme, Guerrero, all collected by Nelson and 
Goldman. 

These specimens are of some interest as they include the only 
males reported since the single male included in Boulenger’s type 
description. Boulenger states: “The male is remarkable in the ab- 
sence of the inner digit on the four limbs.” His specimen may be 
regarded as an anomaly, as the two males collected by Nelson and 
Goldman have the normal quota of five digits on each extremity. 

The supraorbital semicircles may touch or be separated by a median 
row of scales. Supraoculars are three in number but occasional 
smaller scales may split off from any of the three plates. 


ANOLIS PETERSII Bocourt 


Anolis petersii Bocourt, Mission scientifique au Mexique. Etudes sur les reptiles, 
livr. 2, pp. 79, 80, pl. 13, fig. 2; pl. 15, figs. 11, 11a, 1873. 
U.S.N.M. No. 12244, three specimens, from Mirador, collected by 
Dr. Sartorius. 
ANOLIS SERICEUS Hallowell 
Anolis sericeus HALLOWELL, Proc. Acad. Nat. Sci. Philadelphia, vol. 8, pp. 227- 
228, 1856. 

U.S.N.M. Nos. 123703 female, and 123704 male, from Cacalotepec, 
Oaxaca, collected by W. S. Miller; U.S.N.M. No. 47391, from San 
Miguel Albarradas, Oaxaca, collected by Nelson and Goldman. 

Miller states that the male was light tan above with white arrowlike 
markings, edged in dark brown with apices pointed toward the tail. 
These are lateral in distribution. He says of the dewlap: “A disten- 
sible bladelike skin pouch. As the lizard sat sunning itself it would 
recurrently distend this fan. The effect was startling. The sun shin- 
ing through the distended thin skin made even more marked the con- 
trast between the reddish salmon color of the throat sack and the 
over-all color of the animal.” There is a purplish spot on the posterior 
portion of the dewlap, as is characteristic of the species. 

Miller says that the female in life had a light magenta line on a dark 
brown ground color. 


HERPETOLOGICAL COLLECTION FROM MEXICO—SHANNON 481 


Genus SCELOPORUS Wiegmann 
SCELOPORUS SCALARIS SCALARIS Wiegmann 


Sceloporus scalaris WIEGMANN, Isis von Oken, vol. 21, p. 370, 1828. 
Sceloporus scalaris scalaris SMirH, Occ. Pap. Mus. Zool. Univ. Michigan, No. 
361, pp. 2, 3, 1937. 


U.S.N.M. No. 123582, from El Salto, Durango, collected by Ralph 
G. Miller. 

Varies from the normal in that the specimen has the blue spot on the 
anterior portion of the black shoulder marking instead of in the mid- 
dle of this spot. Also the tibia is only about 85 percent of the length of 
the head, instead of the customary 90 percent or more. ‘There are two 
canthals. 


SCELOPORUS SPINOSUS CAERULEOPUNCTATUS Smith 


Sceloporus spinosus caeruleopunctatus SMITH, Kansas Univ. Sci. Bull., vol. 24, 
pp. 469-473 (1936), 19388. 


U.S.N.M. No. 123706 female, from near Santa Maria Albarradas, 
Oaxaca, collected by W. S. Miller on May 22, 1946. 

Dorsal scale rows 30 (31 or more in 90.7 percent) ; femoral pores 9-9 
(10 or more in 87.4 percent). Smith (1939, p. 98) points out that other 
specimens from Oaxaca show these low counts. However, as his speci- 
mens are from over 50 miles south of Santa Maria Albarradas, and 
as the zone of intergradation between s. spinosus and s. caeruleopune- 
tatus is near Albarradas, the low counts of Miller’s specimens may 
best be explained as evidence of intergradation with the former. 

The Mixe name for the lizard is chintete. 


Genus XENOSAURUS Peters 
XENOSAURUS GRANDIS (Gray) 


Cubina grandis Gray, Ann. Mag. Nat. Hist., ser. 2, vol. 18, p. 270, 1856. 
Xenosaurus grandis Core, Proc. Acad. Nat. Sci. Philadelphia, vol. 18, p. 322, 1866, 

U.S.N.M. No. 123705, from San Lucas Camotlan, Oaxaca, at 8:00 
a.m., April 14, 1946. 

Miller states that the lizard lives in cracks in large rocks. During 
the day it may be seen resting here with only the head protruding. 
The specimen caught was in the act of shedding its skin. It was lo- 
cated on the shady side of a rock cliff just a short way from a crevice. 
The Mixe name is puknem. 

The living specimen, according to Miller, had an orange eye with 
a black pupil. The head and neck were spotted with light tan spots, 
and two light tan V-shaped marks. The body bands were likewise 
of this light tan, although they gradually darkened to a dark tan on 
the tail. The gular region was light salmon, and the abdomen brown 
with black-splotched irregular bands. 
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Genus NINIA Baird and Girard 
NINIA SEBAE SEBAE (Duméril, Bibron, and Duméril) 


Streptophorus sabae DuMERIL, Brpron, and DuMERIL, Erpetologie générale, vol. 7, 
pt. 1, 515, 1854. 

Ninia sebae sebae ScHMIpT and ANDREWS, Publ. Field Mus. Nat. Hist., zool. ser., 
vol. 20, p. 170, 1936. 

U.S.N.M. Nos. 123711 male, and 123710 female, from San Lucas 
Camotlén, Oaxaca. The female was taken at 8:00 p. m. on a big rock 
extending into the river in the center of town. The male was caught 
20 minutes later within a few feet of where the female was taken. 

There are 19 scale rows in both specimens. Male ventrals 151, 
caudals 50; female ventrals 147, caudals 52. The male ventrals are 
high in number for the subspecies, as they are usually less than 140. 

Ground color of the living specimens was red with contrasting black 
bands. 

Genus TANTILLA Baird and Girard 
TANTILLA PHRENITICA Smith 


Tantilla phrenitica SmiruH, Zoologica, vol. 27, p. 39, 1942. 


U.S.N.M. No. 123707 female, from Oaxaca, taken on trail just west 
of Camotlin at 5:30 p.m. “The day had been hot, but it now clouded 
over and began to thunder, threatening rain.” 

Total length 280 mm.; tail 46 mm.; scales in 15 rows; ventrals 146; 
caudals 86; mental contacts chin shields. 

The specimen was black above, salmon colored below. A _ flesh- 
colored band crosses the back of the head involving the tips of the 
parietals. 

Genus THAMNOPHIS Fitzinger 


THAMNOPHIS CHRYSOCEPHALUS (Cope) 


Eutaenia chrysocephalus Corr, Proc. Amer. Philos. Soc., vol. 22 1884, pp. 173, 
174, 1885. 
Thamnophis chrysocephalus SmitH, Zoologica, vol. 27, p. 104, 1942. 

U.S.N.M. No. 123708 male, from San Lucas Camotlan, Oaxaca, taken 
April 16, 1946, in right-hand fork of the river located in the west end 
of the town. 

Miller writes of this specimen: “Over-all color dark brown with 
black spots. Dorsal line light greenish brown near head, becoming 
darker farther back of the anus. Belly a bluish gray. On sides a 
very light tan stripe runs from base of jaws to just back of anus where 
it almost disappears, blending into belly.” Mr. Miller’s description 
is accompanied by a sketch, demonstrating the distinct nature of the 
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stripe. Unfortunately the single specimen obtained has suffered de- 
hydration at one time or another, and while it has been beautifully 
restored with trisodium phosphate, the lateral stripes can barely be 
made out. The dorsal stripe can be noted only by considerable ma- 
nipulating and a maximum of wishful thinking. As a matter of fact, 
the dark spots between the stripes can hardly be distinguished. The 
anterior dozen ventrals show much more black pigmentation than is 
common for this species. 

Though a dorsal stripe on the back of chrysocephalus may even- 
tually prove to be of subspecific value, it is obvious that no reliable 
diagnosis may now be attempted on the basis of a single dehydrated 
specimen. The specimen does occur on the southeastern edge of the 
known range for the species, and other striped specimens may be found 
to the south and east and possibly to the south and west nearer the 
coast. In fact, Smith (1942) records such a specimen, EHT-HMS 
23778, from Omilteme, Guerrero, which has a light stripe on the mid- 
dorsal row of scales fading out about an inch behind the head; two 
others in the British Museum of Natural History, from Omilteme, 
Guerrero, and Jalapa, Veracruz, are similar (fide Smith, in 
conversation ). 

Genus BOTHROPS Wagler 


BOTHROPS NUMMIFER VERAECRUCIS Burger 


Bothrops nummifer veraecrucis BuRGER, Bull. Chicago Acad. Sci., vol. 9, pp. 59-67, 
Dietie. 171950: 

U.S.N.M. Nos. 123709 male, and 123712 female, from 4 miles south 
of San Lucas Camotlan, Oaxaca. 

Both specimens were taken while sunning in a chili patch 4 miles 
from the town. The eyes of the male were a bright golden-flecked 
color in life. The pupil was narrowed “to a mere pin point of black.” 
There were beautiful dark brown markings on a lighter brown ground 
color. In most instances the dark brown marks were separated by a 
faint whitish edging. 

Two field mice were extracted from the male. 

The Mixe name for the snake is puhk. 
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CHAETODON TINKERI, A NEW SPECIES OF BUTTERFLY- 
FISH (CHAETODONTIDAE) FROM THE HAWAIIAN 
ISLANDS 


By Lronarp P. Scuutrz 


ReEcEentTLY Spencer Tinker, of the Waikiki Aquarium, kindly sent 
to the United States National Museum three specimens of a rare 
butterflyfish, taken in a fish trap at a depth of 15 fathoms off Nana- 
kuli, Oahu, T. H. Comparison of these specimens with material in 
the national collections and considerable study of the vast literature 
on this group of fishes reveal that they represent a new species, which 
I take pleasure in naming for Mr. Tinker, in appreciation of his per- 
mission to report upon it. I wish to thank Loren P. Woods, curator 
of fishes, Chicago Natural History Museum, for confirming my opinion 
that this is a new species. 


Family CHAETODONTIDAE 
Genus CHAETODON Linnaeus 
Chaetodon LinNAEUs, Systema naturae, ed. 10, pp. 242, 272, 1758. 
CHAETODON TINKERI, new species 
PuaTe 15 


Holotype—U.S.N.M. No. 111976, off Nanakuli, Oahu, T. H., 1949, 
depth 15 fathoms, preserved by Spencer Tinker, standard length 
114 mm. 

Paratypes.—U.S.N.M. No. 111977, 2 specimens, taken along with 
the holotype and bearing same data, 102 to 112 mm. 

Description.—The following counts are recorded first for the holo- 
type then for the paratypes, respectively: Dorsal rays XIII, 18; XIV, 
19 and XIII, 21; anal rays III, 17; III, 16; and III, 16; pectoral I, i, 
13 in all specimens; pelvics always I, 5; branched caudal fin rays 8+7; 
8+7;8-+7;scale rows from upper edge of gill opening to base of caudal 


fin 34; 37 and 36. 
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Certain measurements were made, and these, expressed in thou- 
sandths of the standard length, are recorded first for the holotype 
and then for the paratypes, respectively. Standard lengths in mm. 
114; 112 and 102. Greatest depth of body 632; 638 and 628; length 
of head to rear of fleshy operculum 318; 295 and 304; postorbital 
length of head 129; 130 and 130; length of snout 127; 112 and 108; 
diameter of eye 97; 93 and 101; least depth of caudal peduncle 105; 
103 and 98; length of pectoral fin 263; — and — (broken); length of 
pelvics 272; 266 and 270;/longest dorsal, third or fourth spine, 285; 
268 and 284; longest soft dorsal ray 158; 179 and 137; longest anal 
spine, second, 290; 250 and 275; longest soft anal ray 255; 228 and 
245; angles formed by dorsal and ventral profiles of head 80° to 95°. 

Color in alcohol—Ocular band present but indistinct, edges 
brownish, central area pale, wedge-shaped above eye, oblong below 
eye, with a central area of brownish sometimes a streak in form of a 
small blotch; ocular band faintly visible on subopercle, but not 
occurring on breast or under side of head; snout pale; upper lip a 
little dusky; pelvics pale; caudal fin pale except a narrow blackish 
posterior edge, broken off on holotype and one paratype; posterior- 
dorsal part of body and dorsal fin with a broad black band extending 
from base of second dorsal spine obliquely across body and posterior 
part of anal fin a little behind tips of anal spines; margin of dorsal 
fin white, with a narrow black submarginal streak from tip of fourth 
dorsal spine to last dorsal soft ray, then below this on soft dorsal a 
narrow white band somewhat broken; anal fin narrowly margined 
with white; anterior ventral part of body pale or white, with center 
of each scale marked with a small brownish spot; several of these 
spots are especially intense brown behind and above axil of pectoral 
fin. 

Color when alive—Pale part of body probably was yellow, as some 
of this color was present when specimens were received. 

Remarks.—Since the finding of an unnamed butterflyfish is a rare 
occurrence, special care was taken to search the literature for species 
close to the new one. None of the important contributions on the 
Chaetodontidae or faunal studies that are listed in the accompanying 
Literature Cited contain the present species from the Hawaiian 
Islands, and it does not appear in any of the works on the fauna of 
that area. 

Ohaetodon tinkeri, with no vertical oblique or lengthwise dark 
streaks on the sides, no transverse dark bars on caudal fins, and no 
black pelvic fins, differs from a vast group of species; among those 
with black snouts it is closest to C. nigrirostris (Gill) (fig. 94) of the 
eastern tropical Pacific, but tinkeri differs in having a pale snout 
and in lacking black on the posterior border of the gill cover; the 
chief resemblence is a broad black band dorsally. C. tinkeri resembles 
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A, One of the paratypes of Chaetodon tinkert, new species; photograph by Spencer Tinker. 
B, C. quadrimaculatus Gray, from the northern Marshall Islands. 
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but two species of Chaetodon that have white snouts, C. quadri- 
maculatus Gray and C. nippon Déderlein. The latter species lacks 
the rows of brownish spots on the sides so prominent in C. tinkeri; 
the broad dark band is more vertical in position in nippon than it is in 
tinkeri and covers most of the anal fin in nippon, whereas in tinkera 
the anterior two-thirds is white or pale; nippon lacks the submarginal 





Ficure 94.—Chaetodon nigrirostris (Gill) from Clarion Island. 


dark streak and then a white streak on the dorsal fin; the pelvics of 
nippon are dusky or blackish but white in tinker. My comparison 
of nippon was based on Steindachner and Déderlein’s plate 4, figure 2; 
on the six types of Chaetodon decipiens Ahl, 1923, from Misaki, Japan, 
U.S.N.M. Nos. 5082 and 72111; and on Chaetodon carens Seale, 
1910, as figured by Herre and Montalban in their plate 15, figure 2. 
Two other species have been referred to nippon as synonyms by 
authors, Chaetodon ocellifer Franz, 1910, plate 4, figure 35, and 
Osteochromis larvatus Franz, 1910, plate 5, ficure 43, both from Japan, 
neither of which closely resembles C. tinker. 

There remains but a single species, Chaetodon quadrimaculatus, that 
is close to C. tinkeri and that occurs in the Hawaiian Islands. Both 
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species have brownish spots on the centers of the scales on the sides in 
the pale area; the broad blackish dorsal band on C. quadrimaculatus 
covers practically the entire dorsal half of the body anteriorly, whereas 
that area on tinkerz is white, and there are usually two distinct white 
areas in the black band of quadrimaculatus, which are lacking in 
tinkeri; the anal fin of guadrimaculatus is white except for a submargin- 
al black streak, whereas in tinkeri the black band extends down to 
include the posterior third or more. These differences are illustrated 
on plate 15. 
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MOTHS OF THE GENUS PARAMULONA HAMPSON 


By Wiuu1am D. Frmip 


The lepidopterous genus Paramulona, described by Hampson in 
1900, is native to Cuba and is found only on that island. The pres- 
ent study of these moths is based upon material from the collections 
of the United States National Museum and the British Museum of 
Natural History. Arthur D. Cushman, of the United States Bureau 
of Entomology and Plant Quarantine, made the drawings for figures 
95, e, and 96,2 and 7. The rest of the drawings are my own work. 


Family ARCTIIDAE 
Subfamily LITHOSIINAE 
Genus PARAMULONA Hampson 


Paramulona Hampson, Catalogue of the Lepidoptera Phalaenae in the British 
Museum, vol. 2, p. 386, 1900.—Drauprt, in Seitz, Gross-schmetterlinge der 
Erde, vol. 6, pp. 251, 252, 1918.—Stranp, in Wagner, Lepidopterorum cata- 
logus, pars. 26, p. 732, 1922.—F orgs, Scientific survey of Porto Rico and the 
Virgin Islands, vol. 12, pt. 1, pp. 32, 33, 1930. 

Type —Mieza albulata (Herrich-Schaeffer) (type by original desig- 
nation). 

Labial palpus upturned, nearly reaching vertex of head. 

Antennae of male and female bipectinate; pectinations originating 
ventrally on posterior half of subsegments; with a pair of bristles 
on each pectination, one long and placed apically on pectination 
(except in Paramulona baracoa, where this bristle is subapical), the 

second shorter and below the first; pectinations ciliate. Male with 

pectinations narrowly fused at base and usually with pectinations of 
middle subsegments long, twice or more as long as width of subseg- 
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ments (except in P. baracoa, where the pectinations are short). Fe- 
male with pectinations broadly fused at base and with pectinations of 
middle subsegments short, shorter than width of subsegments. 

Venation of forewing with vein 2 from outer third of cell or before 
and past middle, downward curved at base; veins 4 and 5 separate, 4 
from lower angle, 5 from slightly above lower angle (see under Re- 
marks) ; 6 from below upper angle of cell; 7 from stalk of 8 and 9; 
10 and 11 free; 10 from middle or nearer stem 7, 8, and 9 than to 11; 
11 from beyond middle of cell and curved toward 12, distally coinci- 
dent with 12. 

Venation of hindwing with 2 from outer third of cell or beyond; 
3 stalked with 4 from lower angle of cell; 5 absent; 6 and 7 usually 
stalked from upper angle of cell, sometimes separate; 8 from before 
middle of cell. 

Male with one or two long and shallow, suboval scale pouches on the 
abdomen. One between fifth and sixth tergites in all the species and 
one between sixth and seventh tergites in all the species except Para- 
mutona albulata, These pouches slightly bilobed anteriorly. 

Male genitalia (figs. 95, a—-c; 96) with curved and hooklike uncus 
terminating in a constricted and slightly elongate point; gnathos 
absent; anellus present and with weakly sclerotized ventral plate or 
juxta and two small dorsal plates; vinculum broadly U-shaped; inner 
surface of harpe with fingerlike lobe from costa, this lobe fused with 
harpe along its entire length; aedeagus short and broad; vesica armed 
with scobinations and numerous long spinelike cornuti and with a 
single cornutus shaped like a rose thorn; bulbus ejaculatorius from 
dorsal part of anterior end of aedeagus. 

Female genitalia (fig. 95, d,e) with a single genital plate, this plate 
posterior to ostium bursae and bilobed with lobes extending anteri- 
orly into two pockets; ostium bursae between seventh and eighth 
segments; ductus bursae lightly sclerotized, broad and long and con- 
voluted; entrance to bursa copulatrix armed with a large circlet of 
clawlike spines and with a dense cluster of these spines just beyond and 
to the right of this circlet; bursa copulatrix subspherical and with a 
single subcordate and denticulate signum near or at anterior end. 

Remarks.—In the type specimen of Paramulona albulata (Herrich- 
Schaeffer) veins 4 and 5 of the forewing are stalked (on both sides). 
This specimen was studied by Hampson and formed the basis for 
his description of the genus Paramulona. Dr, M. E. Hering has 
checked the venation of the type specimen for me and reports that 
Hampson was correct in his description and illustration of veins , 
4 and 5 in the forewing. In the 16 specimens of albulata studied by 
me these veins are separate. Hence the type specimen of albulata 
is a freak in that respect. 
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KEY TO THE SPECIES OF PARAMULONA 


TM AS ee EE ie eet aie Wt ae, a be 2 
Weminleg is. od ee ee Ee ptigitie air ieee eee 5 

2, Harpe with fingerlike clavus from sacullus; vesica with cornuti very thick 
and long, over half width of posterior end of aedeagus and not numerous 
(about 1 dozen e220 24) aa eae nephelistis (Hampson) 
Harpe without clavus or with clavus a broad and short triangular lobe; vesica 
with cornuti not so thick usually not so long and always more numerous 
(ghout $.d0zen) 68 8 4 2 -n 2 een Bi i ae 3 

3. Harpe without clavus and with a long shallow ridge on outer surface parallel 
to sacculus; basal lobes of juxta long and slender, as long as width of juxta 


Top te Ben a albulata (Herrich-Schaefter ) 
Harpe with clavus a proad and short subtriangular lobe; basal lobes of juxta 
short and thick, much less than width of juxta at top_----------------- 4 

4, Harpe with notch near and just beyond middle of apex; aedeagus constricted 
just behind posterior @n@ oe ee ee ee schwarzi, new species 
Harpe with notch before middle of apex; aedeagus not constricted just 
pehind posterior end_-----------------------~----— baracoa, new species 


5. Genital plate mesially notched along posterior edge__nephelistis (Hampson ) 
Genital plate not notched but rounded along posterior edge. 
albulata (Herrich-Schaeffer ) 


PARAMULONA NEPHELISTIS (Hampson) 


FIGURE 95, a-c, e€ 


Cincia nephelistis HAMPSON, Ann. Mag. Nat. Hist., ser. 7, vol. 15, pp. 436, 437, 1905 ; 
Catalogue of the Lepidoptera Phalaenae in the British Museum, Supplement, 
vol. 1, pp. 700, 701, 4914.—Dravnpr, in Seitz, Gross-schmetterlinge der Erde, 
vol. 6, p. 252, 1918.— STRAND, in Wagner, Lepidopterorum catalogus, pars. 26, 
p. 738, 1922. 

Paramulona nephelistis (Hampson), FIELD, Proc. U. S. Nat. Mus., vol. 100, p. 
326, 1950. 


Male.—Palpus light fuscous-brown, light straw colored at the tip. 
Seales of outer sixth and basal half of antenna pale ochraceous white. 
The two-thirds of the antenna below outer sixth fuscous. Head 
fuscous with ochraceous fringe at vertex and orchraceous scales above 
base of palpi. Mesoscutum, patagium, and tegula fuscous with longi- 
tudinal stripes of ochraceous. Legs ochraceous, banded with light 
fuscous. Abdomen pale ochraceous below and somewhat darker, more 
brownish above. Forewing above pale ochraceous with fuscous scales 
along the veins and with large fuscous patches in the center and 
base. Outer margin bordered with ochraceous, especially at apex. 
Forewing below pale fuscous except along inner margin, where the 
color is lighter and sordid white. Hindwing above sordid white, 
slightly darker toward apex and outer margin. Hindwing below 
sordid white except along foremargin and apex, where the color is 
darker and more of a fuscous. 

Length of forewing 10 mm. 
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Male genitalia as characterized in the key and as illustrated by figure 
95, a-c. 

Female.—Habitus similar to that of male, dark fuscous areas on fore 
wings above more extensive and with ochraceous along costal margin 
extending inward to cell. With ochraceous patches just beyond cell 
and directly below cell, this ochraceous sometimes slightly pinkish. 

Length of forewing 10-13 mm. 

Female genitalia as characterized in the key and as illustrated by 
figure 95, e. 

Type locality —“Mutijas, Cuba.” I find no trace of any such locality 
and believe it is a mistake for Matanzas. 

Additional type data—Holotype of nephelistis is a male (¢ 
genitalia preparation, British Museum No. 1947-261). 

Location of type—In British Museum of Natural History. 

Distribution—Cupa: Province of Matanzas, Matanzas (May); 
Province of Oriente, Santiago de Cuba (February, March, June, 
July). 

Twenty-one specimens (all available) dissected and studied. 

Remarks.—The genitalia of the type of nephelistis (genitalia prep- 
aration, British Museum No. 1947-261) were compared and found to 
agree with the genitalia of a male (genitalia preparation, British Mu- 
seum No. 1949-77) from Santiago, Cuba, by D. S. Fletcher, of the 
Department of Entomology, British Museum of Natural History. 
This compared specimen was lent to me and is illustrated by figure 
95, a-e. 

PARAMULONA ALBULATA (Herrich-Schaeffer) 


FIGURES 85, d; 96, a-c 


Mieza albulata HrrricH-ScHAEFFER, Correspondenz-blatt zoologisch-mineralogi- 
schen Vereins in Regensburg, vol. 20, p. 120, 1866.—Drwi1trz, Mittheilungen 
des Munchener Entomologischen Vereins, vol. 1, p. 95, 1877. 

Paramulona albulata (Herrich-Schaeffer), Hampson, Catalogue of the Lepidop- 
tera Phalaena in the British Museum, vol. 2, p. 886, fig. 300, 1900.—Drauprt, 
in Seitz, Gross-schmetterlinge der Erde, vol. 6, p. 252, fig. 34 ¢ 8, 1918.— 
StTraNpD, in Wagner, Lepidopterorum catalogus, pars 26, p. 732, 1922.—Wot- 
corr, Journ. Dept. Agr., Porto Rico, vol. 7, No. 1, p. 158, 1923; vol. 20, No. 1, 
p. 415, 1936.—Forsss, Scientific survey of Porto Rico and the Virgin Islands, 
vol. 13, pt. 1, p. 33, 1930. 


Male.—Palpus, antenna, head, thorax, and legs entirely like Para- 
mulona nephelistis. Forewings above very similar to nephelistis, 
fuscous along veins more distinct, fuscous patches more extensive and 
ochraceous along outer margin more distinct. 

Length of forewing 8-12 mm. 

Male genitalia as characterized in the key and as illustrated by 
figure 96, a-c. 
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Female.—Habitus like that of male and similar to female Para- 
mulona nephelistis. Forewing darker, more suffused with fuscous, 
separate fuscous patches not so distinct. 

Length of forewing 10-13 mm. 

Female genitalia differing from nephelistis in the shape of the genital 
plate as described in the key and as illustrated by figure 95, d. 





Ficure 95.—a-c, Paramulona nephelistis (Hampson): a, Inner face of right harpe; ), juxta; 
c, aedeagus, lateral view. d, P. albulata (Herrich-Schaeffer), genital plate of female. e, 
P. nephelistis, female genitalia. 


Type locality —Cuba. 

Additional type data.—Described from a single specimen, the holo- 
type, male. 

Location of type——In the Herrich-Schaeffer collection, Zoological 
Museum of the University of Berlin. 

Distribution—Cupa: Province of Habana, Habana, Santiago de 
Las Vegas (January) ; Province of Matanzas, Matanzas (March, May, 
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July); Province of Santa Clara, Cienfuegos. This species was re- 
corded from Puerto Rico by Dewitz (loc. cit.). This record is prob- 
ably a mistake. 

Sixteen specimens were studied. 

Remarks.—The genitalia of the type of albwlata was studied by Dr. 
K. M. Hering, of the Zoological Museum of the University of Berlin, 
and found to be the species illustrated in the present paper as figure 
96, a-c. Dr. Hering writes that the anellus, harpes, and aedeagus are 
identical. There is a slight individual difference in that the type of 
albulata has the apex of the harpe slightly more excavated but not 
nearly so much as in P. baracoa (fig. 96, 7). 


3. PARAMULONA BARACOA, new species 
FIGURE 96, 9-j 


Male-—Palpus dark brown, straw colored and slightly pinkish at 
tip. Antenna, head, thorax, and legs similar to Paramulona nephe- 
listis. Scape of antenna pinkish and with considerable pink and light- 
colored areas of legs. Forewing similar to nephelistis and albulata, 
darker fuscous than in either. Outer margin pale ochraceous, con- 
trasting strongly with the fuscous behind the margin. Hindwing 
above and below and forewing below as in nephelistis and albulata 
with fuscous shightly darker. 

Length of forewing, 8.5-10 mm. 

Male genitalia with characters as given in the key and as illustrated. 

Female —Unknown. 

Type locality and distribution.—Baracoa, Province of Oriente, Cuba. 

Additional type data.—Described from the holotype, male (locality 
as above; William Schaus; U.S. N. M. No. 34819; ¢ genitalia prepa- 
ration W. D. F. No. 2481, 1947) and paratypes Nos. 1, 2, males (same 
locality; William Schaus; ¢ genitalia preparation W. D. F. No. 3079, 
1949, for paratype No. 1; ¢ genitalia preparation W. D. F. No. 
2480, 1947 for paratype No. 2). 

Location of types—Holotype and paratypes Nos. 1 and 2 in the 
United States National Museum. 


4, PARAMULONA SCHWARZI, new species 
Figure 96, d-f 


Male.—Palpus fuscous, basal subsegments with many ochraceous 
scales and base and tip of apical subsegment ochraceous. Frons 
fuscous below and ochraceous above. Vertex of head, patagium, 
tegula and thorax, ochraceous with scattered fuscous scales. Legs as 
in Paramulona nephelistis, ochraceous color with pinkish tinge. Fore- 
wing ochraceous, irrorated with fuscous scales, this irroration more 
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Ficure 96.—a-c, Paramulona albulata (Herrich-Schaeffer): a, Inner face of right harpe; ), 
lateral view. d-f, P. schwarzi Field: d, Inner face of right harpe; ¢, 
Paramulona baracoa Field: g, Inner face of right 
male genitalia, ventral view. 


juxta; c, aedeagus, 
juxta; f, aedeagus, lateral view. g-J, 
harpe; /, juxta; 7, aedeagus, lateral view; J, 
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heavy in the base; with a faint irregular submarginal band and a 
faint broken fuscous band through middle of cell and continued to 
inner margin; with faint fuscous streaks opposite end of cell be- 
tween these two bands. Forewing below and hindwing above and 
below as in nephelistis. 

Length of forewing 8 mm. 

Male genitalia as characterized in the key and as illustrated. 

Female.—Unknown. 

Type locality and distribution —Cayamas, Province of Santa Clara, 
Cuba. 

Additional type data.—Described from a single specimen, the holo- 
type, male (locality as above; January 27; E. A. Schwarz; U.S. N. M. 
No. 34821; 4 genitalia preparation W. D. F. No. 1342, 1941). 

Location of type.—In the United States National Museum. 
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NEW FINDS OF PLEISTOCENE JAGUAR SKELETONS 
FROM TENNESSEE CAVES 


By Epowarp McCrapy, H. T. Kirsy-Smirn, and Harvey TeMpLeron 


Onty very recently has Pleistocene jaguar material been recognized 
in North America, and thus far extremely few parts have been de- 
scribed in the literature. Aside from Panthera atrox, which is now 
considered a closely related species, only about 12 or possibly 14 frag- 
ments that can be assigned to very close relatives of the modern 
Panthera onca have been mentioned in print. Probably the most im- 
portant feature of the two finds here recorded is the fact that together 
they include nearly every bone in the body. Accordingly, it should 
now be possible for the first time to determine fairly definitely the 
relationships of the extinct form. 

We are indebted to the Carnegie Foundation and to the University 
of the South for grants that made this study possible. 


OCCURRENCE OF THE NEW MATERIAL 


This paper is concerned with two skeletons found in caves in the St. 
Louis limestone of the Cumberland Plateau in Tennessee. The first 
was discovered by the three of us in 1944 in Little Salt River Cave in 
Franklin County, near the Tennessee—Alabama border. This is an 
active cave with a stream running through the main passage and 
issuing on the valley floor. The skeleton was found approximately 
one-half mile from the entrance in an upper passage accessible only 
by means of a short vertical climb of some 15 feet. The passage is 
low (about 30 inches high) and broad (15 to 30 feet), and is richly 
ornamented with very remarkable helictites. At what originally ap- 
peared to be its end, the passage is crossed by a screen of stalactite 
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columns, so closely spaced that only a near approach discloses the 
presence of a room beyond. Breaking through, we discovered the cat 
bones on the inner, or blind side of the rock columns. The animal had 
lain down on its left side on a wet clay floor to die, and the bones had 
sunk partly into the clay before drippings from a crack in the roof 
started the slow process of sealing up everything under a layer of 
calcium carbonate. The rock had accumulated to a thickness of 1 to 3 
inches on top of the clay, leaving only a few parts projecting above, and 
these exposed portions were themselves encrusted with a thin spatter 
deposit about an eighth of an inch or less in thickness. We found that 
by using hammers and chisels we could remove the rock in plates from 
the surface of the clay, which was still wet and soft beneath, and that 
the ends of the bones that projected into the clay were cleaned effec- 
tively with just a little washing. The other portions, however, were 
very much more difficult to free from their matrix. On the sugges- 
tion of Dr. C. S. Piggot, who at that time was executive director of the 
Committee on Geophysical Sciences of the Research and Development 
Board of the National Military Establishment, Dr. C. L. Gazin, curator 
of the division of vertebrate paleontology of the United States Na- 
tional Museum, came to our assistance and very kindly arranged to 
have the skeleton cleaned by some of the members of his staff. 

The second discovery was made by us in Saltpeter Cave, just north 
of Sparta, in White County, Tenn., in the fall of 1947. About half a 
mile back in the cave, in a large room at least 40 feet high and having a 
dry, loose, sandy earth floor, we uncovered the second skeleton, about as 
extensive as the first and in many details conveniently complementary. 
Since it was not encased in rock, it was easily cleaned, but was very 
fragile. 

Each individual was intact when originally deposited in the cave, 
and the situation of each virtually precludes the possibility of the 
carcass having been washed in from the outside. The first was found 
in a high upper passage with no entrance large enough for such a body 
except the one by which we came, and water definitely did not flow 
that way. The second was found in a dry cave, located several hun- 
dred feet above the present valley floor, that must have been dry at 
the time the cat died and probably long before that. (AII the caves 
in the Sparta area have their entrances high up on the sides of the 
mountains and seem to have been formed at a time when the valley 
floor was several hundred feet higher than it is today.) Both lo- 
cations are at least half a mile from the entrances of the caves, too 
far back for casual migrants, so there is every reason to believe that 
both cats reached the spots in which we found them under their own 
power. Very few kinds of animals penetrate caves beyond the twi- 
light area near the mouth. It is possible, of course, that sick or 
injured animals wander farther back to die, but it seems much more 
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probable, in view of the distances involved and the difficulty of access 
in one case, that these cats, like cave bears, cave rats, and racoons, 
frequented the inner recesses of caves, a habit not previously attributed 
to any members of the cat family in America so far as we know, 
although Felis leo spelaea in Europe was a lion that seems to have 
frequented caves. 


EXTENT OF THE NEW DISCOVERIES 


The specimen from Salt River Cave has been deposited in the per- 
manent collections of the United States National Museum. The 
specimen from Saltpeter Cave will remain in the University of the 
South, at Sewanee, Tenn. In each case the bones belong to an as- 
sociated skeleton. We have found two individuals, and we know 
exactly which bones belong to each, so ratios between different parts of 
the body can be studied with significance. 

Specimen No. 1 (U.S. N. M. No. 18262), from Salt River Cave— 
The skull and axial skeleton are less well represented than the ap- 
pendages. There is a left half of the calvarium plus the left zygo- 
matic arch. The right side of the specimen does not extend much 
beyond the saggita! crest, but includes most of the lambdoidal ridge. 
The ossicles are still in place in the left middle ear, though the arm 
of the malleus is broken off. Of the upper teeth only the right P* 
is present and in good condition. There is a separate fragment of 
the left malar. Both lower canines and a tip of an upper are present, 
but the rest of the lower jaw, except for the left coronoid process, is 
missing. (See plate 16.) 

There are very few good vertebrae. These include the third, fourth, 
and fifth lumbars, the sacrum, and 5 anterior caudals. In the pectoral 
appendage all bones are present on either the right side or the left, 
and for the most part they are in excellent condition. The scapula 
lacks about two-thirds of its glenoid or inferior border. The pelvic 
appendage is similarly complete, all parts being present on either the 
left or the right. 

Specimen No. 2, from Saltpeter Cave.—In many respects this speci- 
men is complementary to No.1. The skull had been broken into some 
70 pieces, but when reassembled it was much more extensive than the 
other. The rostral region in particular, which is totally missing in 
No. 1, is complete in No. 2 except for teeth. The only tooth of the 
upper jaw in good shape is P®. The upper canines are present only in 
splinters, and the incisors are represented only by their roots. Par- 
ticularly noteworthy is the absence of any indication of P? on either 
side. Part of the paracone and the metacone of P* are preserved on 
the right side, and the left M* is complete. The lower jaw is in fairly 
good condition, though it, too, had to be reassembled from several 
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fragments. P, is present on the right, M, on the left, and the left 
lower canine is perfect. The incisors have all been broken off. The 
sagittal crest of the skull had been chewed away by rodents and had 
to be restored according to its dimensions in No. 1. Both occipital 
condyles and petrosal bones are present, and the left tympanic bulla 
and zygomatic arch are complete. As finally reconstructed the skull 
is sufficiently complete to allow all measurements referred to in this 
paper to be taken from the authentic parts without having to trust 
any “restorations.” 

All vertebrae are represented in No. 2 except the seventh lumbar, the 
sacrum, and the caudals. As for the pectoral appendage, only the 
humerus and the glenoid border of the left scapula are preserved. 
The pelvic appendage is complete on the left down to the middle of 
the ankle. There are no cuneiforms, metatarsals, or phalanges. Ribs 
exist only in numerous fragments. 

Together these two finds include all parts of the skeleton except the 
intermediate and distal caudal vertebrae, the seventh lumbar vertebrae, 
the clavicles, the hyoid apparatus, the sternum, the crowns of the 
incisor teeth, the upper canines (present in No. 2, but splintered), and 
the second premolars of the upper jaw. 


EXTENT OF PREVIOUS DISCOVERIES 


In 1872 and 1873 Professor Leidy announced the discovery of a 
supposed new species of great Pleistocene cat, which he named Felis 
augustus. The type specimen was a left P*, which had been collected 
by Hayden on the Niobrara River in Nebraska, and which Leidy de- 
clared to be “too large to have belonged either to the panther or the 
jaguar” and “too small to have belonged to the extinct American Lion, 
or Felis atroxw.” There was another tooth in this collection not figured 
or described by Leidy but since then attached by someone else to the 
fragment of maxilla in the type specimen where it obviously belongs, 
and these are now cataloged as specimen No. 125 in the United States 
National Museum. 

Leidy also mentions and figures the distal end of a humerus collected 
by Hayden at the same time and place (though not definitely associated 
with the teeth) and assigns it tentatively to the same new species. 
(The humerus fragment is now U.S.N.M. No. 147.) This assignment 
is definitely a mistake. We have examined it carefully and are certain 
that it cannot have belonged to the same individual or species from 
which the teeth came. Now that we have associated skeletons of cats 
with teeth of approximately the same size, it is easy to see that the 
humerus fragment is altogether too large. Unfortunately it does not 
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include the parts that would make possible an easy and certain identi- 
fication of species, but it can be only from one of two—Smilodon cali- 
fornicus or Panthera atrow, most likely the latter. 

Another error in Leidy’s paper, and one that has misled later 
authors, is his assignment of this material to the Pliocene (not Miocene 
as Simpson says), thus allowing them to overlook comparisons with 
Pleistocene cats. This is what happened in the next pertinent paper, 
in which O. P. Hay (1919) described and figured an upper left 
carnassial from the No. 2 bed at Vero, Fla. This he named Felis 
veronis, dismissing the possibility of its belonging to Felis augustus 
with the statement, “Felis augustus, besides belonging to the Arikaree 
of the Tertiary, differs in various ways from the Vero specimen.” We 
have compared the two and are confident that Hay must have been 
convinced primarily by the supposed difference in stratigraphic 
horizons. The structural differences between the specimens are in 
features too variable in other cats to warrant serious consideration. 

G. G. Simpson described (1929) several isolated teeth from Semi- 
nole Field, Fla., as belonging to Felis veronis. And in 1928 or 1929, 
while collecting at Melbourne, Fla., Dr. J. W. Gidley discovered a 
right lower jaw with canine and P;—M,, two carnassials from differ- 
ent individuals, and one lower molar, all from cats of this same gen- 
eral range of dimension. He did not publish these finds, and only the 
lower jaw has ever been mentioned in the literature. This lower jaw 
(U.S.N.M. No. 11470) was described and figured by G. G. Simpson 
(1941b). 

Drs. J. W. Gidley and C. L. Gazin (1938) described from Cumber- 
Jand Cave, Md., a scapholunar, two calcanea, an astragalus, a second 
metacarpal, and third and fifth metatarsals, which they assigned to 
“Felis near atrow.” Simpson examined them and concluded (1941b) 
that they belonged to some group distinct from jaguar, puma, or 
atrox, but that, “supposing all to represent a single species,” they 
were more like puma than anything else, 

It does not seem legitimate to lump these bones together as Simpson 
does in his figure 7.1. The P* included there was assigned by the 
original authors to the fossil puma Felis inexpectata and was never 
considered to belong to the same individual, or species, as the tarsal 
bones, for instance. It was separately cataloged as U.S.N.M. No. 
11890 instead of U.S.N.M. No. 12840. Furthermore, even those 
cataloged together as U.S.N.M. No. 12840 clearly include at least two 
individuals, probably three, and probably two different species. The 
metatarsal III, scapholunar, two calcanea, and astragalus, are all 
distinctively jaguaroid and we would accept them as Panthera augusta, 
or, as the original authors said, “near atrow.” But the two calcanea 


1See footnote 8, last paragraph (p. 507). 
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are both lefts and therefore cannot possibly have belonged to one 
individual. The remaining two bones (metatarsal V and metacarpal 
IL) we consider unquestionably puma. 

In 1939 and 1940 J. Kyker and C. Hicks, employees in Craighead 
Caverns, near Sweetwater, Monroe County, Tenn., discovered foot- 
prints and several bones which G. G. Simpson (1941a) identified as 
jaguar. These bones, now in the American Museum of Natural His- 
tory, include the right ramus of the lower jaw (A.M.N.H. No. 32633), 
lacking the incisors and the coronoid process and the medial portion 
of the articular condyle; the right side of the muzzle and cheek 
(A. M. N. H. No. 32635) with D'-I°, C, and P?—P®; the glenoid angle of 
the right scapula (A.M.N.H. No. 32638) ; and a left second metatarsal 
(A.M.N.H. No. 326387). 


DISCUSSION 


Among fossil cats heretofore described and probably specifically 
distinct, the closest relationship to the new material is found in what 
Leidy (1852) originally defined as Felis atrow. He based this species 
upon a lower jaw fragment containing the canine, two premolars, and 
the molar. The type specimen belonged to the American Philosophi- 
cal Society (now Academy of Natural Sciences of Philadelphia No. 
12546), and it was unlabeled when Leidy studied it. He inferred that 
it probably came from Natchez, Miss., as it was kept with some fossils 
sent from that locality by William Henry Huntington. Its origin is 
thus not certainly known, and it is interesting that no other fossils 
definitely identified as belonging to the same species have since been 
found in the eastern part of North America. 

A large number of disassociated bones of this species, now called 
Panthera atrox, came out of the famous asphalt pits at Rancho La 
Brea, Calif., and were elaborately studied by Merriam and Stock 
(1932) and compared with other species, ancient and modern. ‘These 
authors concluded that P. atrow resembles the jaguar (Panthera onca) 
more closely than any other species and differs primarily in size, being 
the largest of all cats. 'They also decided that another species named 
by Leidy, Felis tmperialis, which Freudenberg (1910) had called a 
giant jaguar, is synonymous with P. atrox and is based upon smaller 
individuals. 

Simpson (1941) reaffirmed these affinities of P. atrox and P. onca 
and suggested a subgenus, Jaguarius, to indicate this relationship. 
He also decided that Felis augustus Leidy and Felis veronis Hay 
cannot be separated from each other or from P. onca by any reliable 
criteria of more than subspecific value. He therefore ascribed Leidy’s 
material from Nebraska, Hay’s from Florida, and his own from 
Tennessee to Panthera (Jaguarius) onca augusta. 
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It is to this material that ours is certainly most closely related. We 
began by calling our first specimen P. atrox because of the striking 
similarity of shape of all the parts. We recognized that it was small 
and, at first, thought it was possibly young and immature at the time 
of death. However, the removal of the rock from the surface of the 
bones, which permitted a clear view of the epiphyseal regions and 
sutures, and the discovery of a second individual settled the question of 
maturity. The epiphyses are completely united to the diaphyses, the 
sutures in the skull are in most regions wholly overgrown, and the 
tips of the canines and cusps of the premolars show wear. Both of 
these, then, were old and fully grown individuals and as such are 
definitely too small to be P. atrox unless there exists a small race of 
that species, a condition that has not thus far been proved. 

In deciding whether they belong to any previously described form 
it is necessary to compare them with the parts that have been available, 
and from which the other types have been defined. Unfortunately, 
P. augusta and P. veronis were based solely upon upper carnassials, 
and so the investigation must begin there. Comparison of the type 
specimens with each other and with our material reveals minor mor- 
phological differences among the three in the proportion of width 
across the protocone to the greatest length of the tooth, in the shape 
of the cranial border, and in the development of the anteroexternal 
cuspule; but except for size the features of the type specimens can 
all be matched among contemporary jaguar teeth. The species 
veronis is invalid, then, as it cannot be separated from the previously 
described augusta; and if augusta is defined in terms of the upper 
carnassial alone, there is nothing to keep our material out of that 
category (species or subspecies as the case may be). 

It is true that Leidy included in his description of the type of 
P. augusta a piece of humerus that did not belong there, but if we 
eliminate that, the definition of P. augusta is: a true cat having a P* 
too large for panther or jaguar and too small for P. atrox. To the 
question, “Is this a valid type?” the answer must depend upon meas- 
urements and statistical analysis of the length of the P* in the three 
fossils (P. augusta, P. veronis, and our specimen from Salt River 
Cave), and in P. onca and P. atrow, since the panther can be eliminated 
at once as altogether too small in that feature. The data are as 
follows: 

The greatest length of the crown in the upper carnassial in our 
fossil is 31.2 mm. In the types of P. augusta and P. veronis this di- 
mension, as we measure it, is 33.8 mm. (The measurements given by 
Simpson for these two types are slightly different, but their average 
is about the same as our figure.) The data for Panthera onca are 
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taken from table 1 of Nelson and Goldman ? (1933) and table 102 of 
Merriam and Stock (1932). They are based upon 30 specimens, in- 
cluding adult males and females of all subspecies, located in the United 
States National Museum, the American Museum of Natural History, 
the Chicago Natural History Museum, and the Museum of Compara- 
tive Zoology. The combination of all these data shows a range of 
23.4 mm. to 29.2 mm. with a mean of 26.6 mm. and a standard devia- 
tion of 1.64 mm. 
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Ficure 97.—Logarithmic-difference graph for the structures listed on the right, using 
Panthera atrox as the standard of reference and comparing it with P. onca and P. augusta. 
The numbers given refer to the actual dimensions in millimeters. The point marked 
327 mm., which is not on any of the three curves, is discussed in footnote 4. 


The deviation of our fossils is 2.80, so that the odds against their 
belonging to any one of the contemporary subspecies of P. onca are 
195 to 1. The odds against the types of P. augusta and P. veronis 
being simply exceptionally large jaguars of any subspecies still exist- 
ing are more than 15,000 to 1. And finally, if no subspecies or species 
of cat other than the jaguars now surviving existed in Nebraska, 
Florida, and Tennessee in Pleistocene times, the chance of finding 
three with the dimensions of these fossils would be 2 x 10 percent. 
That is, the odds against it would be 5 trillion to 1! We are not, 


2In the paper by Nelson and Goldman appears one anomalous measurement that we have 
tried to verify, but could not. An adult female of “Felis onca paraguensis,’ U.S.N.M. 
No. 4361, from Argentina (San José, Entre Rios) is recorded as having an upper carnassial 
of 30.8 mm. length. This is strange for several reasons. It is more than 4 per cent bigger 
than the next largest record. It is from a female, which would be expected to be smaller 
than the largest males. And most important of all, it is from an animal not at all large 
in other dimensions. The skull, for instance, is recorded as measuridg only 261 mm., in 
contrast to those from males of P. paraguensis, P. milleri, and P..onca, which run from 
295 mm. to 302 mm. That a relatively small animal should have so disproportionately large 
a tooth seems too improbable to be accepted without careful confirmation. Unfortunately 
the specimen seems to have disappeared, and so we were not able to measure it. Of course, 
it is not certain that the measurement was inaccurate, but the odds against so large a 
departure from the mean are about 100 to 1; and for such a departure to occur in a 
relatively small animal seems almost incredible. We therefore suspect an error in the record. 
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therefore, justified in putting these three fossils into any of the con- 
temporary subspecies of jaguar. 

The chances of their belonging to Panthera atrox, while not quite 
so improbable, are also remote. The crown length of P* in P. atrox 
averages 39.4 mm. with a minimum of 35.0 mm., a maximum of 45.0 
mm., and a standard deviation of +2.43 mm. The deviation of our 
fossils is 3.370, which means that there is about one chance in 1,400 
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Ficure 98.—Ratio graph for the second metatarsal, based upon Simpson’s (1941b) figure 
3, to which has been added the line for Panthera augusta. 
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Ficure 99.—Ratio graph based upon the same data as figure 97, but with the order of 
structures changed to make comparison of Panthera atrox and P. augusta clearer, with P. 
atrox still used as standard. 


that they could be P. atrox. The other two (P. augusta and P. 
veronis) might occur as normal variations of atrow in about 1.23 
percent of all cases, or against odds of 80 to 1. That three premolars 
of these dimensions would be found if P. atrox were the only form 
involved has an improbability of 10 million to 1. 
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It seems clear, then, that we are dealing with a different strain of 
cats, one that was intermediate between P. atrox and P. onca, and one 
that, for reasons of priority, should be called P. augusta. 

It cannot be determined by a study of P* alone whether our P. 
augusta was an independent species, or a subspecies of P. onca or of 
P. atrow. Even if good fortune should provide us with a large num- 
ber of these intermediate cats, and the size of their premolars should 
overlap the range of P. atrow on the one side and of P. onca on the 
other (the above statistics are not concerned with this possibility and 
do not make it at all improbable), this would not indicate that they 
were all one species. The species P. atrow is characterized by many 
other consistent peculiarities of form, and enough specimens showing 
such features have already been assembled to make it clear that the 
species possessing this particular constellation of morphological char- 
acters was restricted in range of size of premolars within fairly clear 
limits. No specimen of P. atrow thus far found possesses premolars 
of the dimension of the one we have found, and the implication of the 
mathematics is that none existed that did possess such premolars. 
The same is true for all known races of P. onca. In other words, the 
probability is that a cat having a carnassial measuring from 31 to 
34 mm. will be found to differ in other morphological features from 
atrow and onca. 

To explore further this possibility we have constructed the graphs 
shown in figures 97 and 98, using Simpson’s (1941b) convenient method 
of plotting logarithmic differences. The characteristics chosen for 
reference are those used both by Merriam and Stock in their table 98 
for comparison of P. atrox and P. spelaea and by Simpson (1941b, 
fig. 10) for P. atrow and P. onca? 


3 The virtue of this kind of graph is that it facilitates the comparison of relative pro- 
portions of different parts of the body in different animals. If the proportions of P. atror 
be taken as the standard for comparison, as in figure 97, the base or zero line represents 
these, and is straight. Another animal with the same relative proportions would appear 
on the graph as another straight line, to the left if smaller in all parts, to the right if 
larger in all parts. A crooked line represents an animal with different proportions, irre- 
spective of the actual dimension of any of the parts. These dimensions may, of course, 
be calculated if such data as those in the next paragraph are provided. 

The base line in figure 97 represents the average values for all the measurements listed 
on the right. As given in Merriam and Stock they are: 
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Such dimensions, which determine the zero line, should always be recorded in connection 
with any such graph, as they enable the reader both to compute any other dimensions 
indicated, and to add to the graph additional lines representing other material for 
comparison. 
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Examination of figure 97 shows that our fossils, while smaller, re- 
semble P. atrox in the proportions of the humerus, third metacarpal, 
femur, tibia, and third metatarsal—in other words, in most of the limb 
proportions. The skull is relatively broader and the P* proportion- 
ately much larger. The length of the skull and the length of the ulna 
are reduced in about the same degree, having approximately the same 
relation to each other as in atrox, but being smaller in proportion to 
the other parts of the body. 

The Recent jaguar skeleton used for comparison in these figures 
(U.S.N.M. No. 49393) was chosen for its large size and is therefore not 
typical in total dimension, but it is presumably normal in the relative 
proportions of interest here. It has a skull as long as that of our Salt- 
peter Cave fossil (our specimen No. 2), but all other parts of the 
skeleton are smaller. The reduction is most conspicuous in the meta- 
podials, which are proportionately shorter than in either of the fossil 
forms.‘ 

The metapodials of these cats are equally distinctive in features 
other than length. Figure 98 shows Simpson’s original ratio diagram 
comparing the second metatarsal in P. concolor, P. onca, P. atrox, and 
the fossil jaguar from Sweetwater, Tenn. (see Simpson, 1941b, p. 6, 
fig. 3), with one line added to represent our new material. It will be 
seen that although Simpson’s jaguar fossil was quite similar to the 
Recent jaguar, ours differs from it in relative proportions as much as 
does P. atrozw, and in a rather similar way; so that ours resembles 


Regarding the interpretation of the graph, it should be noted that relative proportions 
within the body of any one species (any one line on the graph) are not directly indicated, 
but only how these relative proportions compare with those of the standard of reference. 
Thus, if the maximum width of the head is shown displaced to the right and the length 
of the ulnar to the left, this does not mean that the diameter of the head is greater than 
the length of the forearm. It means that the head is broader in proportion to other 
parts of the body in P. onca than it isin P. atrvox. Similarly, if the length of P* is displaced 
farther to the right than is the skull width, it does not mean that the length of this 
tooth is greater than the width of the skull, but that it is proportionately more enlarged in 
P. onca than is the width of the skull, when both of these are compared with the corre- 
sponding proportions in P. atrow. This is a tremendously valuable kind of information 
and it is better exhibited by this means than by any other we know. 

It should be noted also that the usefulness of ratio diagrams is completely destroyed 
when isolated bones from different individuals are mixed together. To have any signifi- 
cance at all, each curve in the graph must represent parts of a single individual, or of two 
or more individuals definitely known to be of the same species and size, or well established 
averages for parts of a single species. 

One measurement indicated in Simpson’s figure 10 is surprising. Though no actual 
dimensions are given in the figure, the base line is said to be taken from Merriam and 
Stock. The average length of the femur in P. atror as given by these authors (1932, 
p. 190) is 421.3 mm. On this scale the femur length indicated for P. onca would have 
to be about 327 mm. We have not seen a jaguar femur anywhere near that size. The 
largest we have measured is 272 mm. This was from a very large but not maximal 
Specimen. If the same proportions exist in the largest, the femur should not exceed about 
282 mm. If we had used Simpson’s figure we should have had to claim another distinction 
between P. onca on the one hand and P. atroz and P. augusta on the other, but the curve 
was left as found from our Own measurements. 
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P. atrow more than it does P. onca. None of these is at all similar to the 
puma, so we have not included concolor in other figures.® 

One of the features in which P. augusta is most dissimilar to modern 
jaguars is the ratio of width of muzzle to condylobasal length of skull. 
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Ficure 100.—Ratio graph with the order of structures changed to facilitate comparison 
of Panthera atrox and P. onca. 


In our Saltpeter Cave fossil this ratio has the value 0.347. In a series 
of jaguars in the United States National Museum it varies from 0.297 
to 0.324 with an average value of 0.309 and a standard deviation of 
+0.008. The departure of the ratio in the fossil from the mean for 
the modern jaguar is 4.750. The odds against such a variation oc- 
curring in any known subspecies of jaguar are considerably greater 
than 15,000 to 1. On the other hand, P. augusta and P. atrox resemble 
each other sufficiently closely in this ratio to be inseparable by refer- 
ence to it. P. atrow averages only 0.528+0.0129. The P. augusta 
specimen shows a deviation of 0.019, which is only about 1.46 times 
the standard error and cannot be taken seriously. 

Furthermore, P. augusta is sharply distinct from P. onca in several 
other features not previously mentioned, and in these it resembles 
P. atrox so closely as to be inseparable with reference to them. Thus, 
the inflation of the frontal region in P. augusta and P. atrox is quite 


5 The Sweetwater material, however, is not all from one individual. The teeth will not 
occlude properly. The lower jaw is decidedly too big for the upper jaw. So at least two 
individuals are involved, and possibly more. Presumably the mandible belongs to the 
Same species as do our fossils, but we are not at all sure about the second metatarsal. 
Since the Sweetwater bones are quite definitely not from one individual, there is no com- 
pelling a priori reason for accepting them as one species. We shall not pursue this puzzle 
any further in the absence of more material, but the possibility should be borne in mind 
that there may have existed in Pleistocene times both a true jaguar with the shortened 
and characteristic metapodials, and another cat, P. augusta, which was more like P. atrog 
in these and several other parts, but only slightly larger than P. onca. More associated 
skeletons will be needed to settle this point. 
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conspicuous in contrast to that of onca. This shows up in the inter- 
orbital distance, in the maximal width of the frontals at their zygo- 
matic (or postorbital) processes, and in the minimal diameter of the 
frontal region. In P. augusta and P. atrow all these dimensions are 
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Ficure 101.—Ratio graph with Panthera augusta as standard and structures listed so as 
to emphasize resemblances between P. augusta and P. atrox. The dimensions for the 
zero line are: 


Structure Millimeters 
Tength of ulna. =. 524222) 2 222 a- 288 22-2 3 270. 0 
Condylobasal length of skull__---------------------------- Bubreys Es 233.0 
Qeenpth of femurs.) oo See eee ee tne 291.0 
Length of third metacarpal _____--------------------------------- 88.0 
Length of humerus. +222. 5.3) _ 20-22-02 2 aoa 25705 
Length of third metatarsal___-.---------------------------------- 102. 2 
Meneth of tibia see- 8 osake ene en ee ee 257.0 
Bizygomatic breadth of skull___-_-------------------------------- 191.6 
Crown length of P 4._..----------------------------------------- 31.2 


much greater in proportion to the condylobasal length of skull 
than they are in P. onca. For instance, the condylobasal length in 
P. augusta is only about 4.07 times the interorbital distance—in con- 
trast to about 5.05 times for P. onca. Similarly, the proportions of 
the calcaneum are just about identical in P. augusta and P. atrow, and 
quite different in P. onca, where this bone is not only proportionately 
shorter but has a much elongated medial astragalar facet. 

We thus find our P. augusta intermediate in many respects between 
its contemporary, P. atrox, and the modern jaguar, P. onca. Peis 
nearer P. onca in size, in breadth of skull at the zygomatic region, and 
in shortness of the ulna; but it is nearer P. atrow in the proportionate 
length of the metacarpals and metatarsals, in the relative lengths of 
all the limb bones except the ulna, in the relative breadth of the 
muzzle and frontal region, and in the proportions of the calcaneum. 
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It is distinct from each in having proportionately the shortest skull 
and the largest P*. All three are certainly related cats within the 
subgenus Jaguarius. 

Clearly P. onca and P. atrow are considerably different creatures, 
and while it is difficult to decide whether P. augusta is closer kin to 
P. onca or to P. atrow, it is likewise clear that P. augusta is an inter- 
mediate form with more or less equivalent degrees of similarity to 
each in different ways, as is demonstrated by the ratio graphs in figures 
99, 100, 101, and 102. 
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Ficure 102.—Ratio graph with Panthera augusta as standard and structures listed so as 
to emphasize resemblances between P. augusta and P. onca. 


Historically the concept of species was first applied to organisms at 
one chronological horizon, and in that context its implications are 
fairly clear. P.atrow and P. augusta were contemporary, and statis- 
tical data for P. atrox are sufficient to show that the species did not 
include the variations exhibited by P. augusta. These two, then, are 
separate species. ‘They did not intergrade during the late Pleistocene. 
And if, as seems to be the case, the modern jaguars are at least as 
different from the fossil P. augusta as the latter was from P. atroa, 
then the only practical usage seems to be to recognize all three as 
separate and valid species. 

We have decided, therefore, to call our specimens from Little Salt 
River and Saltpeter Caves Panthera (Jaguarius) augusta, and to in- 
clude in this classification Leidy’s “Felis augustus,” Hay’s “Felis 
veronis,” Simpson’s “Panthera (Jaguarius) onca augusta” (with the 
possible exception of the second metacarpal), and probably some of 
the Cumberland Cave specimens (with the reservations noted on 
pages 501 and 502). 
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AN ANNOTATED CHECKLIST OF THE MOSQUITOES OF 
THE SUBGENUS FINLAYA, GENUS AEDES 


By Kenneru L. Knicur and Exizasern N. Marks 


Since the appearance of Edwards’ (1932) volume of the Genera 
Insectorum on the family Culicidae, the list of valid species, sub- 
species, and varieties belonging to the subgenus Finlaya has been in- 
creased from 101 to 165. Furthermore, many life-history stages 
formerly unknown have since been described. Because of this great 
increase in knowledge, it has been thought worth while at this time 
to bring Edwards’ checklist up to date for this subgenus. 

The scope of this list is somewhat different from that of Edwards’ 
(1932). First, the exact original citation of the scientific name is 
given; second, the location of the type material and the type-locality 
data are presented; third, a generalized statement of the larval 
habitat is included; fourth, except for the original citation, the only 
literature references given are those that most adequately de- 
scribe the stages not included in the type description; fifth, subgroups 
are erected and keys to both the groups and subgroups? are presented. 

The systematic categories of “group” and “subgroup” are used in 
this paper in the same sense that “genus” and “subgenus” are used 
by mosquito systematists, namely, as further subdivisions of appar- 
ently related species. Aside from the convenience of having these 


1In contrast to the current system of terming as “series” all combinations below the 
group level, we have employed the expression “subgroup.” This has been done because 
of its uniformity with the existing terminology of “family-subfamily” and “‘genus-subgenus.” 
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additional lower categories, which is considerable where large num- 
bers of species are involved, they have a real value in delineating re- 
lationships. 

As is to be expected some of the groups and subgroups are more 
natural than others. For example, Groups A and E show so little 
divergence as to suggest that they have not developed far beyond the 
superspecies stage. On the other hand, Groups F and H are sufli- 
ciently heterogeneous to suggest that they probably include even un- 
related species. No effort has been made to make the groups more 
natural by increasing their number, because of the impairment this 
effects on their value as taxonomic aids. In contrast to this, every 
effort has been made to keep the subgroups as natural as possible, 
regardless of how many separate units this would make necessary. 
As a result, it is in this category that polytypic species and super- 
species may best be looked for. 

Although group names have no true nomenclatorial standing, it is 
felt wise for the sake of simplicity to utilize previously published 
names where available. Consequently, except for certain necessary 
minor modifications, Edwards’ (1932) system of group nomenclature 
has been employed here. The subgroup nomenclature is new with us. 

Although it is felt that the term “variety” has little desirability 
for use in the Culicidae, varietal status has been maintained for those 
names designed as such in the original citations, except in the few 
cases where additional work has been done and they have been shown 
to be either full species or valid subspecies. 

The keys given in the following pages are all to the adult stage 
only. Although many of the subgroups are distinct on larval char- 
acters, it has not been found possible as yet to write subgroup keys 
based on the larvae. 

Where satisfactory group and subgroup revisions or treatments 
exist, a reference is made to them only in the discussion of the division 
in question and is not repeated under each involved species. Where 
such are not available or where additional life-history stages have 
since been described, the reference is listed under the individual 
species. 

We wish to acknowledge gratefully the cooperation of the follow- 
ing people who made it possible for us to see the types of many of the 
species treated in this paper: P. F. Mattingly, British Museum ; 
Alan Stone, Bureau of Entomology and Plant Quarantine, United 
States Department of Agriculture; Mrs. J. Bonne-Wepster, Insti- 
tute of Tropical Hygiene, Amsterdam; D. J. Lee, University of 
Sydney; and H. W. Kumm, Rockefeller Foundation, Rio de Janeiro. 
Many others confirmed by letters the presence or absence of types in 
their collections and to them we are most grateful. 
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Genus AEDES Meigen 


Subgenus Finraya Theobald 


Finlaya THEOBALD, Monograph of the Culicidae or mosquitoes, vol. 3, p. 281, 
1908. (Type, poicilia Theobald. ) 

Finlayia Gites (error), Journ. Trop. Med. vol. 7, p. 366, 1904. (Type, poicilia 
Theobald.) 

Gualteria Lutz, Mosquitos do Brasil, p. 47, 1904. (Type, oswaldi Lutz.) 

Danielsia THEOBALD, Entom., vol. 37, p. 78, 1904. (Type, albotaeniata Leicester. ) 

Hulecoeteomyia THroBALD, Entom. vol. 37, p. 163, 1904. (Type, trilineata 
Leicester. ) 

Popea Luptow, Can. Ent. vol. 37, p. 95, 1905. (Type, lutea Ludlow.) 

Phagomyia THEOBALD, Genera insectorum, family Culicidae, p. 21, 1905. (Type 
gubernatoris Giles. ) 

Lepidotomyia Turopatp, Genera insectorum, family Culicidae, p. 22, 1905. 
(Type, magna Theobald. ) 

Gymnometopa CoQuiILuEeTT, Proc. Ent. Soc. Washington, vol. 7, p. 183, 1906. 
(Type, mediovittata Coquillett. ) 

Protomacleaya THEOBALD, Monograph of the Culicidae or mosquitoes, vol. 4, p. 
258, 1907. (Type, triseriatus Say.) 

Pseudocarrollia THEOBALD, Rec. Indian Mus. vol. 4, p. 13, 1910. (Type, lopho- 
ventralis Theobald. ) 

Molpemyia THEOBALD, Monograph of the Culicidae or mosquitoes, vol. 5, p. 479, 
1910. (Type, purpurea Theobald.) 

Calomyia Taytor, Trans. Ent. Soc. London 1913, p. 684, 1914. (Type, priestleyt 
Taylor.) 

Conopostegus Dyak, Insecutor Inscitiae Menstruus, vol. 13, p. 148, 1925. (Type, 
leucocelaenus Dyar.) 


Adult——Palpi of male at least half as long as proboscis, rarely 
exceeding it in length; last two segments usually more or less swollen 
and hairy, but sometimes quite slender and bare. Palpi of female 
variable in length, ranging from about one-eighth as long as the 
proboscis (/acteus Knight) to fully two-thirds as long (fulgens 
(Edwards) ). Proboscis slender, usually longer than front femora. 
Antennae of male with plume hairs directed mostly dorsally and 
ventrally. Vertex dorsum and scutellum narrow- or broad-scaled, or 
with intermediate conditions occurring. Acrostichal and/or dorso- 
central bristles present or absent, a few prescutellar bristles always 
present. Paratergite with or without scales. No lower mesepimeral 
bristles. Fore- and mid-tarsal claws toothed in both sexes, in male 
the larger claws usually bidentate (unidentate in stone? Knight and 
Laffoon); hind claws simple in both sexes. Genitalia: Mats: 
Basistyle with apical lobe absent; basal lobe usually absent but occa- 
sionally weakly formed, or rarely even distinct (harperit Knight and 
leucotaeniatus Komp, for example). Dististyle simple, appendage 
apical. Mesostome simple and undivided. Claspettes present (with 
a peculiar basotergal lobe in awreostriatus (Doleschall) and its related 
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species) and with a distinct apical articulated appendage or filament 
(reduced to a bristle in dissimilis (Leicester) and its related species). 
Fremate: Eighth abdominal segment rather large, only slightly re- 
tractile (basal membrane of eighth segment less than 0.4 as long as 
eighth sternite) ; eighth sternite large and usually at least somewhat 
compressed laterally. Cerci short. Postgenital plate reaching 0.6 
or more of distance to the apex of the cerci. 

Larva.—Extremely varied, but usually having in common the fol- 
lowing few characteristics: Siphon almost always with an acus at 
level of pecten teeth. Anal plate without acus, always incomplete, 
nearly always with spines or spicules on posterior lateral margin. 
Ventral brush usually with 8-12 tufts, usually borne on a sclerotized, 
barred area. Habitat primarily of three types: a, The water-holding 
spaces of living plants; b, tree holes and bamboo stumps; and c, rock 
holes in stream beds. A few species breed in the water collected in 
fallen leaves and other water-holding plant remains. A number of 
species have been found occasionally in artificial containers. A. togoi 
(Theobald) is found commonly in brackish rock pools along sea- 
coasts. A. alboannulatus (Macquart) and A. occidentalis (Skuse) 
have been reported from brackish marshes. 

Distribution—This very large subgenus has a world-wide distri- 
bution, being absent only from the northern rim of the Holarctic 
region. However, it has attained its greatest development in the 
Oriental region. 

Relationships —Morphologically this subgenus is most closely re- 
lated to the subgenus Och/erotatus (and quite probably derived from 
a common stock), the only essential differences being the absence of 
a distinct basal lobe on the basistyle in most species, and the short- 
ness of the cerci and of the basal membrane of the eighth abdominal 
segment in the female. Also, the subgenus in general is more highly 
ornamented than is Ochlerotatus, and the larvae are found only 
rarely in ground pools (as are the larvae of nearly all the species 
of Ochlerotatus). As yet the larval morphology is known adequately 
for too few species to permit a decision as to whether valid separa- 
tion characters exist in that stage. As is to be expected, some aedine 
species occur that are annectant between these two subgenera, and 
it will not be possible to settle the position of these definitely until 
much more morphological and biological data are available for them. 

The Neotropical subgenus Howardina Theobald is also closely 
related to Finlaya, differing from it according to Edwards (1932) 
only in the simple claws of the female, the less prominent eighth 
sternite of the female abdomen, and the less developed claspettes 
of the male genitalia. However, in this last respect the species 
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‘neluded in Howardina show no difference at all from A. (7 inlaya) 
dissimilis (Leicester) and its related species. 

One other marked relationship needs to be mentioned and that 
is with the genus Haemagogus Williston. According to Edwards 
(1982) this genus probably represents a development from the sub- 
genus Finlaya through some such species as A. (F.) leucocelaenus 
Dyar and Shannon. 

Vargas (1949) has recently revived the name Gualteria Lutz tor 
all the New World species that are at present included in Finlaya. 
In the absence of the evidence for this step, which is to appear in a 
later paper of his, it cannot be discussed at present. 

The species jacobinae Serafim and Lutz, milleri Dyar, and vart- 
palpus (Coquillett) are excluded here from the subgenus Finlaya 
on the basis of female genitalic characters. The species littlechildi 
Taylor is believed to be a Macleaya and so is also excluded. The name 
pulcherrimus (Taylor) is a synonym of aegypti (Linnaeus) and has 
accordingly been omitted. Natvig (1948) has examined male types 
of fusculus Zetterstedt and found them to be Aedes (Ochlerotatus ) 
punctor (Kirby). Consequently, the names fusculus Zetterstedt and 
wahlgreni Theobald have been removed from Finlaya. The position 
of upatensis Anduze and Hecht in Finlaya appears somewhat doubt- 
ful, but since no material has been seen it is included for the time 
being. 

Systematics.—On the basis of ornamentation Edwards (1932) di- 
vided the sugenus Finlaya into eight groups, to which he applied the 
following vernacular names: Group A (kochi-group: Finlaya, s. str.), 
Group B (terrens-gubernatoris-group : Gualteria), Group C (longi- 
palpis-group), Group D (chrysolineata-group: Hulecoeteomyia) , 
Group E (mediovittata-group: Gymnometopa), Group ¥ (albotaeni- 
ata-group: Danielsia) , Group G, and Group H. 

The following changes have been made in the groups proposed by 
Edwards: Group G was found to be too poorly defined to be main- 
tained and has been coalesced with Group D. In order to avoid con- 
fusion the alphabetical designations of the groups were not shifted 
following the removal of Group G. The word “gubernatoris” was 
omitted from the name of Group B for the sake of conciseness. In 
conformance with the policy commonly employed by Edwards (1932) 
of using the oldest included species name for the group title, “chryso- 
lineata” of Group D has been replaced by “aureostriatus,” “albotaeni- 
ata” of Group F by “alboannulatus,” and the name “oeniculatus” 
linked for the first time with Group H. For further identification 
Edwards followed the practice of linking the oldest available sub- 
generic name to each group title. The only change made by us im 
this respect has been to add the term “Pyotomacleaya” to the title for 
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Group H. Edwards italicized any scientific names appearing in the 
group titles, but since these titles are vernacular in nature, this policy 
has not been followed here. In addition to the above, many species 
have been removed to other groups. 

The greatest difficulty has been encountered in defining the groups 
so that the definitions would be sufficiently diagnostic to permit the 
preparation of a key, and it is quite plain that the results obtained have 
not been successful in all cases. 

For example, the Madagascar species monetus Edwards and phillipi 
van Someren, while unquestionably related to the other members of 
Group C, break down the group definition in the possession of all 
dark hind tarsi and will normally key to Group H (where on the basis 
of scutal pattern we find monetus amazingly similar to lewcocelaenus 
Dyar and Shannon and leucotaeniatus Komp). This striking parallel 
development of similar ornamentation patterns in species from differ- 
ent groups and different geographical regions suggests that the poten- 
tiality for the development of at least some of such characters is inher- 
ent within the subgenus as a whole rather than within any particular 
group. 

Another type of problem encountered in defining and keying the 
groups is illustrated by such a species as guasirubithorax (Theobald). 
This species usually possesses a linear scutal marking pattern and 
on the basis of this and other characters appears to belong to Group 
D. However, in some specimens this scutal pattern either may be 
obliterated by general pale scaling or it may be absent altogether; as 
a result such specimens key to Group F. 

The policy followed with marginal species has been to include them 
in the group to which they appear to be most closely related on over-all 
general appearance. 

The question has been raised of whether or not the groups of Fin- 
Jaya could be considered subgenera if Finlaya were to be given generic 
rank once again. It is true that names are already available for all 
but Group C, and that in almost all cases one has no difficulty in recog- 
nizing the group to which a species belongs; yet a serious handicap to 
such a plan lies in the fact that all the groups are erected on ornamen- 
tation characters solely, and consequently, in many cases, unrelated 
species are included. Additional and more relevant arguments for 
the retention of the larger generic concept have been aptly phrased by 
Edwards (1932) as follows: “The advantages of employing larger 
generic concepts are, firstly, that the wider relationships of the species 
are more clearly indicated; secondly, that limits can more readily be 
assigned to the genera than in the case of more numerous and smaller 
eroups; and, thirdly, that it ensures the avoidance of duplication of 
specific names; the use of subgeneric terms enables those who wish to 
do so to make use of the smaller divisions.” 
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KEY TO THE GROUPS OF THE SUBGENUS FINLAYA 


1. Wings profusely spotted with areas of pale and dark scaling; femora and 
tibiae spotted and ringed with pale scaling for nearly their whole length. 
Group A (kochi-group) (p. 519) 

Wings not spotted;? femora and tibiae not spotted and ringed with pale scal- 

ing for nearly their whole Tengthv) eee 1 2 32-292 4h see eee 2 

2. Hind tarsi with a broad white band at base of II, usually also a narrower 
ring at base of I, remainder of segments dark, or V all white except possibly 

for one side * (III basally banded in embuensis); Ethiopian and Madagas- 


caran species-------------- ___Grour C (longipalpis-group) (p. 525) 

Hind tarsi not marked as described above-_--------------------------- 3 

3. Hind tarsi all dark scaled__-------- Group H (geniculatus-group) (p. 539) 
Hind tarsi with pale markings_.-------------------------"-*07-777>-7 777 4 


4, Scutal pattern consisting of a pattern of narrow longitudinal lines of white 
to yellow scales (in addition, there may be 1 or 3 small pale areas on an- 
terior margin, a patch on posterior margin of anterior fossa, and a small 


patch before wing base) --------------------------- Coit) SEs het J ah 
Scutal markings various in type, or absent, but not consisting largely of a 
pattern of narrow longitudinal pale lines ¢- ~~ -—--------------=------- 6 


5. At least the mid-femora, and usually also one or more of the tibiae, lined 
anteriorly with pale scales for nearly their whole length, occasionally 
femoral line broken and no anterior pale tibial line present. 

Group E (mediovittatus-group) (p. 530) 
Femora and tibiae not lined anteriorly with pale scales for nearly their whole 
Jenptne ey eee ee a en Grovur D (aureostriatus-group)® (p. 526) 

6. Hind tarsi with a basal and apical band on I (rarely no basal pale scales on I), 
a basal band on II (this usually about equal in size to the apical marking 
on I), sometimes pale scaling is present over joint between II and III or 
else just a few basal pale scales on III, IV and V usually all dark but in a 
few species possessing pale markings; in Subgroup IV the hind tarsi are 
dark except for a basal band on I_----- Group B (terrens-group) (p. 521) 

Hind tarsi with basal bands on at least the first three segments (if only on 
the first two then no apical bands present); sometimes one or more seg- 
ments with a small amount of apical pale sealing but not with definite 
Baindae bis apes. Sar eee Cee Group F (alboannulatus-group) (p. 532) 


Group A (KOCHI-group: FINLAYA, 8. str.) 


Australasian and Oriental species. Wings profusely spotted with 
areas of pale and dark scaling. Scutum with a definite or indefinite 
variegated pattern of dark and pale scales. Femora and tibiae 
spotted and ringed with pale scaling for nearly their whole length. 
Hind tarsi variously banded or marked with pale scales. 





2 May be a small basal area of pale scaling however. Also, monocellatus and biocellatus of Subgroup VIII 
Group F, have one and two large anterior areas of pale scales respectively. 

3 The Madagascar species monetus and phillipt, although obviously members of Group C, key to Group 
H because of the all-dark hind tarsi. 

4 The Oriental species albotaeniatus var. mikiranus has three indistinct pale lines on the scutum, but also 
possesses a large white area before the wing base. 

} Some individuals of a few species of Subgroups IV, V, and VI of Group D will key to Group F owing 
to the linear scutal pattern being obscured by general pale scaling, or to its becoming obsolete altogether. 
Some individuals of quasirubithorar have a fairly definite anterior line on the midtibia and a less definite 
line on midfemur and thus would key to Group E. 
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Except for two species, the members of this group are remarkably 
uniform in general appearance and structure. On the basis of the 
rather marked differences of the two species in question, the group has 
been divided into three subgroups. 

The larval head-hair arrangement is constant throughout the group 
(the larvae of gani and knighti are not described), hairs 4 and 6 
being before the level of the antennal bases and approximately in 
line transversely, 7 being on a level behind that of 4 and 6, and 5 
being posterior to that of 7. Comb scales are numerous and are 
arranged in a patch. 

All the known species pass the aquatic stages in water collected in 
the leaf axils of plants (gandi has been reported only from pitcher- 
plants). 

Recent treatments of this group may be found in Stone and Bohart 
(1944), Knight and Laffoon (1946), and Marks (1947). 


KEY TO THE SUBGROUPS OF GROUP A (KOCHI-GROUP) 


1. Scales of ppn mostly narrow; sternites without outstanding scales apically. 
Suserovr III, gani (p. 521) 
Scales of ppn mostly, or all, broad; sternites with outstanding scales apically -2 
2. Basistyle with a prominent tuft of specialized scales; claspette filament bla de- 


DUG fasts ey ee Ag eg TR ih ae a ripe Ben Superour I, kochi (p. 520) 
Basistyle without an inner tuft of specialized scales; claspette filament spear- 
shaped in lateral view__._----- Fe WEA ANS SuseroupP II, lewelleni (p. 520) 


Subgroup I, KOCHI, s. str. 


Definition.—Basistyle with a prominent inner median tuft of scales. 
Claspette filament bladelike. Scales of ppn broad, or mostly so 
(female of knighti unknown). Some sternites with outstanding scales 
apically. 

Included species.—A. alocasicola Marks, ananae Knight and Laf- 
foon, avistylus Brug, bougainvillensis Marks, croceus Knight and Laf- 
foon, fiziensis Marks, flavipennis (Giles), gahnicola Marks, knighti 
Stone and Bohart, kochi (Donitz), luteus (Ludlow), medleri Knight 
and Laffoon, poicilius (Theobald), samoanus (Grinberg), solomonis 
Stone and Bohart, stone? Knight and Laffoon, and wallace: Edwards. 


Subgroup li, LEWELLENI 


Definition —Basistyle without an inner median tuft of specialized 
scales; instead there is a row of stout setae running along the mesal 
tergal surface. Claspette filament long, slender, spear shaped in 
lateral view. Scales of ppn broad, or mostly so. Some sternites 
with outstanding scales apically. 

Included species.—A. lewelleni Starkey and Webb. 
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Subgroup III, GANI 


Definition —Basistyle without an inner median tuft of scales. 
Claspette filament  bristlelike. Scales of ppn narrow. Sternites 
without outstanding scales apically. 

Included species.—A. gani Bonne-Wepster. 


Group B (TERRENS-group: GUALTERIA) 


Australasian, Oriental, Palaearctic, Nearctic, and Neotropical 
species. Wings not spotted with areas of pale scaling. Scutum with 
an area of pale scales anteriorly (greatly reduced and fragmented in 
unicinctus), frequently divided longitudinally down the middle by 
a dark scaled area, a pale scaled area before the wing base (either 
separate from or coalesced with the anterior pale area). Femora and 
tibiae not spotted and ringed, nor lined anteriorly with pale scales for 
nearly their whole length. Hind tarsi with a basal and an apical 
band on I (rarely no basal pale scales on I), a basal band on II (this 
usually about equal in size to the apical marking on I) ; sometimes 
pale scaling is present over the joint between II-III or else just a 
few basal pale scales on IIT, IV and V usually all dark but in a very 
few species possessing pale markings; unicinctus offers a marked ex- 
ception to the above in having the hind tarsi dark except for a basal 
band on I. 

In addition this group is characterized by having the general color- 
ing black and white (not true of Subgroup VII) ; the mid- and hind- 
femora with apical pale scaling anteriorly; larval head hairs 5 and 
6 in a longitudinal line, hair 6 anterior to the level of 7; and the comb 
scales numerous and in a patch (linear in lophoventralis). ‘The 
larvae of cacharanus, cogilli, inquinatus, thorntont, and tséliensts are 
not described. The larvae are usually found in tree holes, less fre- 
quently in bamboos, and occasionally even in artificial containers in 
wooded areas. 

As Edwards (1932) has pointed out, this group has a remarkably 
discontinuous distribution, and yet there seems to be no doubt that 
the Neotropical species are closely related to those of the Oriental 
region (sparsely represented in the adjoining parts of the Australasian 
and Palaearctic regions). 

The inclusion of seoulensts in Group B is undoubtedly open to 
question, since both the adult and larva differ in several respects from 
all the others; yet in general habitus it seems to belong here. 

Since the male of thorntoné Dyar and Knab is unknown at present, 
it is impossible to determine whether it belongs in Subgroup I or II. 

928017—51 


9 
rat 
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KEY TO THE SUBGROUPS OF GROUP B (TERRENS-GROUP) 


1. Hind tarsi dark except for a basal white band on I. 

Susaroup V, unicinctus (p. 524) 
Hind tarsijwithjadditionsalimarkin gs] 422252 oe eee 2 
2. Postspiracular area scaled; hind tarsi with basal and apical bands on I-IV, V 
’sually ‘alluwhites: gee cw ee bore Suserour VII, atropalpus (p. 525) 
Postspiracular area without scales; hind tarsi without the above combination 
Of ‘markinpgtls ee eee be 2 Rees, See Sel ea Sone e eee een ene 3 
3. Scutum with an anterior area of pale scales, this sometimes divided partially 
or completely in the middle, a separate pale patch before wing base (if 
coalesced with the anterior patch then of a different shade of color); fore 
tibiae with an anterior dorsal white area at, or near, the apex_________ 4 
Not with the above combination of characters__.-__------------______- 5 
4. Ppn with narrow scales only; basistyle with a prominent inner median tuft of 
Roel eg. Wrens 3s pe eT ee US Suscroup IV, tsiliensis (p. 524) 
Ppn with broad scales, or bare; basistyle without a tuft of specialized scales. 
Suseroup III, gubernatoris (p. 523) 
5. Hind tarsi with basal bands on I-III, narrow apical bands on J—II, a few pale 
scales may be present basally on IV___-_SusBGroup VI, seoulensis (p. 524) 
Hind tarsi with basal bands on I-II, an apical band on J________________ 6 
6. Male palpi with numerous long hairs arising apically on III and all along IV, 
some also present on V, palpi not distinctly shorter than proboscis; claspette 

filament of male genitalia cylindrical, narrow in lateral view. 
Suseroup I, terrens (p. 522) 
Male palpi with only a few short stiff setae on last two segments, palpi only 
about two-thirds length of proboscis; claspette filament of male genitalia 
broadly expanded in lateral view__._SuspGroup II, argyrothorax (p. 523) 


Subgroup I, TERRENS, s. str. 


Definition Neotropical species. Male palpi with numerous long 
hairs arising apically on III and all along IV, some also present on 
V. Basistyle without a specialized scale tuft. Claspette filament 
cylindrical, curved, bladelike in lateral view. Scutum with a large 
anterior area of pale scales, this frequently being partially or com- 
pletely divided medially by a dark scaled area, the anterior area of pale 
scales not separate from (rarely very narrowly so), nor of a different 
color from, the patch of pale scales before the wing base. Ppn com- 
pletely covered with broad pale scales. Postspiracular scales absent. 
Fore tibiae without an anterior white patch at or near the apex. Hind 
tarsi with base and apex of I and the base of II banded with pale 
scales, the apical band on I frequently being as broad or broader than 
the basal band on IT (base of I dark or with only a few pale scales 
in type series of podographicus). 

Supplementary characters.—Vertex dorsum with at least narrow 
scales along the longitudinal midline. Preala scaled below knob. 
Subspiracular scale patch present (none in males of type series of 
podographicus). Some of the sternites with outstanding or rough- 
ened scales apically. 
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Included species.—A. terrens (Walker), t. var. metoecopus Dyar, 
and ¢. var. podographicus Dyar and Knab. 

Discussion.—A rather comprehensive treatment of this subgroup 
may be found in Dyar (1928). However, as it stands at present Sub- 
group I is badly in need of some additional study. 


Subgroup II, ARGYROTHORAX 


Definition.—As in Subgroup I except: Male palpi with only a few 
short stiff setae on last two segments, the palpi themselves being only 
about two-thirds as long as proboscis; claspette filament broadly ex- 
panded in lateral view: and vertex dorsum broad scaled (except pos- 
sibly on the ocular margin and nape). 

Included species.—A. argyrothorax Bonne-Wepster and Bonne. 


Subgroup III, GUBERNATORIS 


Definition —Oriental, with representatives in the Australasian and 
Palaearctic regions. Male palpi and basistyle as in Subgroup I (male 
of watasei is not described). Claspette filament curved, bladelike in 
lateral view. Scutum with a large anterior area of pale scales, this 
sometimes divided partially or completely in the middle; a separate 
patch of pale scales before wing base (coalesced with anterior pale 
area in the male of nguinatus but of a different shade of color). Ppn 
with a patch of broad scales, sometimes bare, when scaled the scales 
not covering area completely. Postspiracular scales absent. Fore 
tibiae with a dorsal white area near or at apex (only slightly pale 
in énguinatus). Hind tarsi with a basal and an apical band or spot 
on I, a basal band or spot on IT (usually about equal to the apical 
marking on I), sometimes there is pale scaling over the joint between 
JI-II1 or else a few pale scales basally on III. 

Supplementary characters —Vertex dorsum all broad scaled medi- 
ally (may be narrow scales on ocular margin and nape, however). 
Prealar scale patch present or absent. Subspiracular area unscaled. 
Some of the sternites with outstanding or roughened scales apically. 

Included species—A. assamensis (Theobald), cacharanus (Bar- 
raud), cogilli Edwards, deccanus (Barraud), feegradei Barraud, 
gubernatoris (Giles), g. var. kotiensis Barraud, inqguinatus Edwards, 
khazant Edwards, lophoventralis (Theobald), melanopterus (Giles), 
plumiferus King and Hoogstraal, prominens (Barraud), and watasez 
Yamada. 

Discussion —This subgroup constitutes a superspecies that is con- 
fined largely to the Indian subregion of the Oriental region. In 
general, the niveus subgroup seems to be the closest related section 
of the subgenus. Nearly all the species of this subgroup are treated 
in detail by Barraud (1934). 
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Subgroup IV, TSILIENSIS 


Definition —Australasian. Male palpi as in Subgroup I. Basi- 
style with a prominent inner median tuft of scales. Claspette filament 
bladelike, expanded. Scutum with a pale scaled area across the front 
half, at least some separate pale scales before wing base (female un- 
known). Ppn with the upper half covered with narrow pale scales. 
Postspiracular scales absent. Fore tibiae with a dorsal white area at 
the apex. Hind tarsi with a basal white spot and an apical ring on 
I, a narrower basal ring on II. 

Supplementary characters.—Vertex dorsum narrow scaled. Preala 
scaled below knob. Subspiracular area unscaled. Sternites without 
outstanding or roughened scales apically. 

Included species.—A. tsiliensis King and Hoogstraal. 


Subgroup V, UNICENCTUS 


Definition Oriental. Male palpi and basistyle as in Subgroup I. 
Claspette filament bladelike, expanded. Scutum as in Subgroup IIT; 
however the anterior pale area is greatly reduced and fragmented 
in female; in male the three pale areas are coalesced. Ppn with a 
patch of broad scales. Postspiracular scales absent. Fore tibiae 
with a dorsal white area at apex. Hind tarsi dark except for a basal 
white ring on I. 

Supplementary characters —Preala scaled below knob. Subspirac- 
ular scale patch present. Some of the sternites with outstanding or 
roughened scales apically. 

Included species —A. unicinctus Edwards. 


Subgroup VI, SEOULENSIS 


Definition—Palaearctic. Male palpi and basistyle as in Subgroup 
I. Claspette filament somewhat bladelike in lateral view. Scutum 
with anterior half pale scaled, this connected with pale scaled area 
before wing bases and not of a different color from latter area. Ppn 
with narrow curved white scales. Fore tibiae with the apex not 
pale scaled anteriorly. Hind tarsi with broad basal bands on I-III, 
narrow apical bands on I-II, a few pale scales basally on IV. 

Supplementary characters.—Vertex dorsum broad scaled (narrow 
ones along ocular margin and on nape). Freala scaled below knob. 
Subspiracular scale patch present. Sternites without outstanding or 
roughened scales apically. 

Included species —A. seoulensis Yamada. 
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Subgroup VII, ATROPALPUS 


Definition —Nearctic and Neotropical. Male palpi with a few 
short hairs apically on III-V and only a few hairs along IV-V; palpi 
only about two-thirds to three-fourths as long as proboscis. Basi- 
style without a specialized scale tuft. Claspette filament curved, 
bladelike in lateral view. Scutum with a large anterior area of yellow 
scales (usually divided medially by a dark sealed area), anterior area 
of pale scales not separate from, nor of a different color than, patch 
of pale scales before wing base. Ppn with broad or narrow scales 
above, broadened below. Postspiracular area scaled. Fore tibiae 
with a dorsal white area at apex. Hind tarsi with narrow basal and 
apical bands on I-IV, V usually all white. 

Supplementary characters —Vertex dorsum with longitudinal 
medial area narrow scaled. Preala scaled below knob. Subspiracular 
scale patch present. Sternites without outstanding or roughened 
scales. 

Included species —A. atropalpus (Coquillett) and a. var. epactius 
Dyar and Knab. 

Group C (LONGIPALPIS-group) 


Ethiopian species (plus three species in Madagascar). Wings not 
spotted with areas of pale scaling. Scutum variously marked with 
patches and/or straight lines of narrow curved or broad scales. 
Femora and tibiae not spotted and ringed, nor lined anteriorly with 
pale scales for nearly their whole length. Hind tarsi with a broad 
white ring at base of IT, usually also a narrower ring at base of I, 
may be a few white scales at base of ITI, remainder of the segments 
dark (but female embuensis has a definite basal band one-third length 
of segment III; nyasae has V all white, or darkened only on one 
side; monetus and phillipi have the tarsi all dark). Paratergite 
scaled. 

The males of barnardi, madagascarensis, and monetus; the female 
of phillipi; and the larvae of barnard?, embuensis, madagascarensis, 
monetus, nyasae, and phillip are not described. 

In addition, this group is characterized by the following: Male 
palpi with or without long hairs at apex of IIT and along IV and 
V. Basistyle without a specialized scale tuft. Claspette filament 
slender, curved, not bladelike in lateral view. Ppn and scutellum 
with narrow curved and/or broad scales. Subspiracular area scaled 
or unsealed. Postspiracular area unscaled (except in madagascaren- 
sis). Female tori without prominent scale patch, may be a few small 
scales in some (except in madagascarensis). Larval head hairs 6 and 
7 approximately in line transversely, 5 and 6 approximately in a longi- 
tudinal line, 4 level with or slightly behind 6. 
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There are two types of thoracic scaling in this group, in one the 
ornamentation is of broad metallic silvery scales (fulgens, longipalpis, 
and monetus), in the other the ornamentation is of narrow curved 
pale scales (all the remaining species possess this latter type except 
phillipi, which shows a combination of the two). The six larvae 
known are of two types, those with head hair 4 small and lateral 
comb a triangular patch of fringed scales (fulgens, longipalpis, and 
pulchrithorax) and those with head hair 4 well developed and lateral 
comb a row of pointed spines (embuensis, ingrami, and wellmaniz). 
It is felt that any attempt at subdividing this group must await 
further knowledge of the early stages of the remaining five species. 
A. monetus has a patch of flat silvery scales at the base of the 
metapostnotum (i. e., on it) and some specimens of fulgens also have 
scales in that position. 

The adults and pupae of many of the species of Group C have been 
treated by Edwards (1941), and the larvae by Hopkins (1936). 

Included species —A. barnardi Edwards, embuensis Edwards, 
fulgens (Edwards), éngrami Edwards, longipalpis (Grinberg), 
madagascarensis van Someren, monetus Edwards, nyasae Edwards, 
phillipi van Someren, pulchrithorar Edwards, and wellmani 
(Theobald). 


Group D (AUREOSTRIATUS-group: HULECOETEOMYIA) 


Australasian, Oriental, Palaearctic, and Neotropical species. 
Wings not spotted with areas of pale scaling. Scutal marking pat- 
tern consisting largely of a pattern of longitudinal lines of white 
to yellow scales, may also be one or three small spots on the anterior 
margin, a patch on posterior margin of fossa (scutal angle), and 
a small patch just before the wing base (all of these patches are 
distinctly insignificant). Sometimes the longitudinal lines are quite 
diffused in outline (Subgroups IT, IV, and VI), and in a few species 
some individuals have the lines either missing altogether or else ob- 
scured by general pale scaling. Such individuals will key into Group 
F, Femora and tibiae not spotted and ringed nor lined anteriorly 
with pale scales for nearly their whole length (some individuals of 
quasirubithorax have a fairly definite anterior line on mid-tibiae and 
a less definite line on mid-femora and would possibly key into Group 
E). Hind tarsal markings various, but in all, except some speci- 
mens of sintond, at least the first three segments are banded basally. 

The exact position of wasselli Marks within the group is in doubt, 
owing to the male and larva being as yet unknown. 
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KEY TO THE SUBGROUPS OF GROUP D (AUREOSTRIATUS-GROUP) 


ie bostspiraculariancawcaledesam aan eS ee ee 2 
Rostspiractilarsanes mo tisGale dea =e es oe ee ee ee 

2. Hind tarsi without apical pale markings. 
Suseroup I, chrysolineatus (p. 527) 
Hind tarsi with apical pale markings on some segments________________- 3 
3. Hind tarsi with narrow pale rings at base and apex of I and at base of II, in 
some specimens a few pale scales over joints of some of succeeding segments 
also; (male palpi with numerous long hairs apically on III and along 
V5 Sete ee ee er es ee ee ee ene Suserouvp III, sintoni (p. 528) 
Hind tarsi with basal and Apical bands on I-IV, V either with basal band or 
elsevialls whiteses< sei Va Sere gard ees he peel ones eee Rashes 4 
4. Hind tarsal V all white; male palpi with numerous long hairs apically on III 
and alongeVce 22 2 BL ed a ge Suseroup VII, scutellalbum (p. 530) 
Hind tarsal V basally banded; male palpi with a few apical hairs on III—V, 
none or very few hairs along these segments__SuBpGroup VI, togoi (p. 529) 
Paratergite scaled: 5. Sat cn riis rae. gen es ie eile 2 anes 6 
Paratercite notiscaledsets esc: wows Pee es eee ee ee eee ee id 
6. Hind tarsal segment V entirely white_SuBGroup IV, quasirubithorax Gn 529) 
Hind tarsal segment V not entirely white (basally banded or with pale reflec- 
tions dorsally)______- sean eng SUI Susperoup VIII, gracilelineatus (p. 530) 
7. Subspiracular area scaled; male palpi straight, III-V with a few apical hairs, 
none or very few hairs along [V-V__Suscroup II, aureostriatus (p. 528) 
Subspiracular area not scaled; male palpi with numerous long hairs apically 
onelidvandiaioneaiViels2= = ae SusGcroup V, candidoscutellum (p. 529) 


an 
. 


Subgroup I, CHRYSGLINEATUS 


Definition.— Oriental, with representatives in the Palaearctic re- 
gion. Male palpi straight; ITI-V with a few apical hairs, none or 
very few hairs along IV—V, occasionally may be up to about seven 
lateral hairs on either side of IV and about four hairs along V (males 
of pallirostris and rizali are unknown). Basistyle without a tuft of 
specialized scales. Hind tarsi with basal bands on the first 3-4 seg- 
ments, occasionally a few basal pale scales on V in koreieus, no apical 
pale scaling present. Postspiracular area scaled. Paratergite and 
subspiracular area scaled or unscaled. 

Supplementary characters.—This subgroup is a superspecies in na- 
ture, and is further characterized by the combination of the following 
characters: Male palpi shorter than proboscis (about three-fourths to 
four-fifths as long). Claspette filament curved, bladelike. Female 
tori scaled mesally. Halter knob dark scaled on one side, pale scaled 
on the other. Scutum with distinct narrow longitudinal whitish- 
yellow or yellow lines as follows: A distinct median line, a submedian 
line that tends to be broken at scutal angle (the anterior end of pos- 
terior portion of this line frequently curved outward along the scutal 
angle), and a line over the wing base (this may be just a diffused area 
in some species). Also, a small patch of long narrow curved scales 
occurs Just before the wing base. Preala scaled below knob. Larval 


528 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


head hairs 4, 5, and 6 very nearly in a straight horizontal line, 7 pos- 
terior to this line. Comb scales numerous, in a patch. Larval habitat: 
Rock holes in stream beds, tree holes, and bamboos; less commonly 
Colocasia leaf axils, water collected on fallen forest leaves, and in 
artificial containers. The larvae of pallirostris and rizali are not 
described. 

Included species —A. abadsantosi Baisas, burgosi Baisas, chryso- 
lineatus (Theobald), formosensis Yamada, harvey? (Barraud) , japon- 
icus (Theobald) , jugraensis (Leicester), koreicus (Edwards), harveye 
var. nigrorhynchus Brug, pallirostris Edwards, rizali (Banks), saxi- 
cola Edwards, and sherki Knight. 

Discussion.—The species included here have been treated by Knight 
(1948). 

Subgroup Il, AUREOSTRIATUS 


Definition —Australasian, Oriental, and Palaearctic species. Male 
palpi and basistyle as in Subgroup I (the male of awreostriatus is 
undescribed). Hind tarsi with all the segments basally banded 
(III-V appearing all dark in some males of okinawanus, however), 
some of the segments also always apically banded, V may be largely 
white. Postspiracular area unscaled. Paratergite unscaled. Sub- 
spiracular area scaled. 

Supplementary characters.—Claspettes with a peculiar basotergal 
lobe bearing specialized scales. Claspette filament a twisted, rounded 
leaf. Female tori not scaled (may be dark hairs medially). In gen- 
eral, scutal markings as in Subgroup I, though usually not so distinct 
and sharp; in aureostriatus var. greenii the lines are obscured by gen- 
eral pale scaling. Preala scaled below the knob. Larval head hairs 
4, 6, and 7 inserted very nearly in a horizontal line. Comb scales 
numerous, in a patch. Larval habitat: tree holes and bamboos. The 
larvae of aureostriatus and a. var. kanaranus are undescribed. 

Included species —A. aureostriatus (Doleschall), a. var. greeniz 
(Theobald), a. var. kanaranus (Barraud), and okinawanus Bohart. 


Subgroup Ill, SINTONI 


Definition.—Oriental. Male palpi with numerous long hairs arising 
apically on III and all along IV, some also present on V. Basistyle 
with a prominent inner tuft of specialized scales. Hind tarsi with 
narrow pale rings at base and apex of I and base of II, a few pale 
scales over joints of succeeding segments in some specimens. Post- 
spiracular, subspiracular, and paratergite areas scaled. 

Supplementary characters.—Claspette filament bladelike. Female 
tori with pale scales. Scutum with three small patches of pale scales 
on anterior margin, the lateral patches continued as a pale scaled 
line on each side to wing base; a line of similar scales from front on 
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each side curving over wing base to lateral lobe of scutellum; prescu- 

tellar area bordered with pale scales. Preala scaled below knob. 

Larva not described. Larval habitat: rock pools in stream beds. 
Included species.—A. sintoni (Barraud). 


Subgroup IV, QUASIRUBITHORAX 


Defnition—Australasian. Male palpi asin Subgroup III. Basi- 
style with a row of modified scalelike bristles (showing at least 14 
striations) arising from the inner surface. Hind tarsi with basal 
pale bands on I-IV, V all white, I and II (sometimes also IIL) with 
apical pale scaling (very few apical pale scales present on type series 
of keefez). No postspiracular scales. Paratergite scaled. Sub- 
spiracular scales present or absent. 

Supplementary characters.—Claspette filament bladelike. Female 
tori with fine hairs medially. Scutal linear pattern frequently rather 
diffused or clouded. Preala scaled below knob. Larval head hair 5 
posterior to 6, 7 on a horizontal line between 5 and 6, 4 located between 
the bases of 5. Comb consisting of a curving row of scales. Larval 
habitat: tree holes. 

Included species —A. quasirubithoraw (Theobald) and hkeefet King 
and Hoogstraal. 

Subgroup V, CANDIDOSCUTELLUM 


Definition —Australasian. Male palpi as in Subgroup III. Basi- 
style without a specialized scale tuft. Hind tarsi with basal pale 
bands on I-IV, V all white, II-III with small apical pale patches, [IV 
may rarely be all dark. Postspiracular, subspiracular, and parater- 
gite areas unscaled. 

Supplementary characters.—Claspette filament bladelike. Female 
tori with fine hairs medially. Scutal linear pattern very diffused. 
No prealar scale patch. Larval head hair 6 arising on a level with 
7, 5 posterior to 6, 4 inserted between the bases of 5. Comb consisting 
of a patch of many scales. Larval habitat: tree holes. 

Included species —A. candidoscuiellum Marks. 


Subgroup VI, TOGOI 


Definition —Palaearctic. Male palpi and basistyle as in Subgroup 
I. Hind tarsi with basal bands on I-V, apical bands on I-IV. Post- 
spiracular and subspiracular areas scaled. Paratergite scaled. 

Supplementary characters.—Claspette filament whiplike. Female 
tori scaled medially. Scutal linear pattern sometimes partially ob- 
scured, never sharp and distinct. Preala scaled below knob. Ppn 
with broad scales. Larval head hairs 4, 5, and 6 in a horizontal line 
near the front of the head and anterior to the level of 7. Comb con- 
sisting of a patch of many scales. Anal gills globular. Larval 
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habitat: fresh to highly saline water collected in rock pools and arti- 
ficial containers near the seacoast. 
Included species —A. togoi (Theobald). 


Subgroup VII, SCUTELLALBUM 


Definition Neotropical. Male palpi as in Subgroup III. Basi- 
style without specialized scale tuft. Hind tarsi with basal and apical 
white bands on I-IV, V all white. Postspiracular area and parater- 
gite scaled. Subspiracular area not scaled in male (could not see 
this character on female). 

Supplementary notes—Claspette filament narrowly bladelike in 
lateral view. Female tori scaled medially. Scutum with a pattern 
of thin distinct lines. Preala scaled below knob. Ppn with narrow 
seales. Larval head hair 5 behind and slightly internal to 6, 7 on a 
level just anterior to 6, 4 internal to the base of 6. Comb scales in 
a patch. Larval habitat: rock pools in stream beds. 

Included species —A. scutellalbum Boshell-Manrique. 


Subgroup VIII, GRACILELINEATUS 


Definition —Australasian. Male palpi as in Subgroup III. 
Basistyle without a specialized scale tuft. Hind tarsi with basal 
bands on I-V, no apical bands (V may have pale reflections dorsally 
in some lights). Postspiracular area bare. Subspiracular area and 
paratergite scaled. 

Supplementary characters.—Claspette filament bladelike. Female 
tori unscaled. Scutal linear pattern with broken lateral lines, the 
median line more or less complete, but the lines tending to be indis- 
tinctly separated anteriorly inmale. Preala scaled below knob. Ppn 
with narrow-curved scales only. Larva unknown. 

Included species —A. gracilelineatus Bonne-Wepster. 


Group E (MEDIOVITTATUS-group: GYMNOMETOPA) 


Australasian, Oriental, and Neotropical species. Wings not spotted 
with areas of pale scaling. Scutal marking pattern consisting of a 
pattern of narrow distinct longitudinal lines of white to yellow scales. 
Femora (at least the mid-), and usually also one or more of the tibiae, 
with an anterior narrow longitudinal line of pale scales for nearly 
their whole length; not spotted or ringed with pale scaling. Hind 
tarsi with basal bands on I to IV or V (V may be all white), apical 
pale scaling also present on some segments (except in mallochi, medio- 
vittatus, and ?hegne7?). 

In addition the female tori possess a medial scale patch (only hairs 
or else just a few scales in qguinquelineatus), and the paratergite is 
scaled. Larval habitat: Tree holes, bamboos, rock pools, and arti- 
ficial containers. 
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KEY TO THE SUBGROUPS OF GROUP E (MEDIOVITTATUS-GROUP) 


1. Tibiae without an anterior narrow longitudinal line of pale scales, rather each 
with an anterior white spot shortly before middle. 

Susaroupr I, mediovittatus (p. 531) 

Usually some of the tibiae with an anterior narrow longitudinal line (may be 

broken and even partially obsolete) of pale scales for most of their length_2 


2. Scutellar scales all broad_------------- Suscrovr II, notoscriptus (p. 531) 
At least a portion of scales on scutellum narrow; (postspiracular area 
scaled)ic. situs). Feo ee Suserour III, pseudotaeniatus (p. 532) 


Subgroup I, MEDIOVITTATUS, 6. str. 


Definition—Neotropical. Scutellum with all broadened scales. 
Postspiracular area not scaled. Tibiae without an anterior narrow 
longitudinal line of pale scales, rather each with an anterior white 
spot shortly before the middle. 

Supplementary characters—Male palpi straight, with a few short 
apical hairs on I1I-V, none or very few hairs along IV-V. No prealar 
scale patch. Ppn with all broad scales. Head hair 6 of larva far 
forward, 4 slightly behind and internal to 6, 5 approximately in line 
with 7. Comb teeth few, in a line. Larval habitat: Tree holes and 
artificial containers. 

Included species —A. mediovittatus (Coquillett). 


Subgroup Il, NOTOSCRIPTUS 


Definition —Australasian (one Oriental species). Scutellum with 
all broad scales (female of n. var. montanus undescribed). Post- 
spiracular area not scaled, except in malloch?. ‘Tibiae with an ante- 
rior narrow longitudinal line of pale scales (on at least one pair of 
them). 

Supplementary characters—Male palpi with long hairs arising 
apically on IIT and all along IV and V. In albilabris, however, there 
are some short apical hairs on III-V, and only a few hairs along IV 
(males of mallochi and quinquelineatus undescribed;. Preala scaled 
below knob. Ppn with all broad scales. Head hair 6 of larva far 
anterior to 5, 7 on a level near to 5, 4 near base of 6 (this arrangement 
is much the same as that found in Subgroup I). Comb scales numer- 
ous, ina patch. Larval habitat: Tree holes, rock pools, and artificial 
containers. The larvae of mallochi, n. var. montanus, and quinquel?- 
neatus are undescribed. 

Included species —A. albilabris Edwards, mallochi Taylor, 
notoscriptus (Skuse), n. var. montanus Brug, and quinquelineatus 
Edwards. 

Discussion—Judged by the different palpal types included, this is 
probably not a natural grouping. 
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Subgroup I, PSEUDOTAENIATUS 


Definition.—Oriental. Scutellum with at least some narrow scales 
(female of Aatorii undescribed). Postspiracular area scaled. Mid- 
tibiae with an anterior narrow longitudinal pale line for nearly their 
whole length, may be interrupted or partially incomplete. 

Supplementary characters—Male palpi with long hairs arising 
apically on III and all along TV, some usually on V also. Preala 
scaled below knob. Head hairs 4, 5, and 6 of the larva placed in an 
anterior transverse line, 7 posterior to this line. Comb scales numer- 
ous, ina patch. Larval habitat: Rock pools in stream beds, occasion- 
ally also in tree holes, bamboos, and artificial contamers. The larvae 
of banksi, hatorii, and hegneri are undescribed. 

Included species —A. banksi Edwards, elsiae (Barraud), hatori 
Yamada, hegneri Causey, macdougalli Edwards, macfarlanet (Kd- 
wards), pseudotaentaius (Giles), and shortti (Barraud). 

Discussion.—This is undoubtedly a superspecies. Most of the spe- 
cies of this group are rather completely treated by Barraud (1934). 


Group F (ALBOANNULATUS-group: DANIELSIA) 


Australasian, Oriental, Neotropical, Nearctic, and Palaearctic 
species. Wings not spotted with areas of pale scaling. However, mon- 
ocellatus and biocellatus have one and two large anterior areas of pale 
scales respectively. Scutal markings various, but not consisting 
largely of a pattern of longitudinal pale lines (a/botaeniatus var. 
mikiranus has three indistinct pale lines, but also possesses a white 
patch before the wing base). Femora and tibiae not spotted and 
ringed, nor lined anteriorly with pale scales for nearly their whole 
length. Hind tarsi with basal bands usually on at least first three seg- 
ments, more rarely only on first one or two; if only on first two then 
the band on I is not smaller than that on II; sometimes one or more 
segments with apical pale scales. The Siberian species alektorovi ap- 
parently belongs here but in the absence of specimens cannot be placed 
to subgroup. 

Care must be taken in separating some individuals of a few species 
of Group D, which key here when their linear pattern is obscure or 
obsolete. 

This group includes a number of more or less unrelated subgroups. 


KEY TO THE SUBGROUPS OF GROUP F (ALBOANNULATUS-GROUP) 


1. Vertex with dorsum broad scaled (may be narrow scales along ocular margin 


and on nape, howéver)...247-. 52.3.2. 82) $e See ee 2 
Vertex with at least longitudinal median line of dorsum narrow scaled_---- 3 
2. Scutum dark scaled; ppn bare____-_------- Suscroup V, subsimilis (p. 536) 


Scutum with pale markings; ppnscaled_Suserovp I, albotaeniatus ° (p. 533) 
Suserovp III, simlensis ® (p. 535) 


6 Apparently separable in the adult on the character of male genitalia only, Subgroup I having a prominent 
tuft of elongate scales on the inner surface of the basistyle and Subgroup ITI lacking such a group of scales. 
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3. Midtarsal segment I with basal pale band at least one-third length of segment 
(at least on outer surface). 


Australasian. = 4.02224... 5..8-63 Susperovp IV, purpureus (p. 535) 
Neotropical. +> Sone) 2 as 8 knabi of Suscrour X, knabi (p. 538) 
Midtarsal segment I with basal pale band not more than one-fourth length of 
IES UKTO NA bh ae ie re ee es ee ere ee ee 4 


4. Hind tarsi with I and II basally banded, may be a few basal pale scales on Iil 
in some specimens; (paratergite bare, postspiracular area scaled). 

Suscroup XI, fengi (p. 538) 

Hind tarsi with basal bands on at least first three segments, frequently on 


5. Anterior one-half to two-thirds of scutum largely pale scaled or with median 
longitudinal stripe or patch of pale scales; (femora not mottled) -_------ 6 
Without the above combination of characters (scutum various but if as above, 
femora are mottled) o--22.-- ee Suscrovr VI, alboannulatus (p. 536) 
6. Scutum marked with either a large area or a median longitudinal stripe of pale 
scales (either silvery white or golden) on anterior two-thirds, this pale 
area sharply delimited laterally and posteriorly from surrounding dark 
SCHICC ATCA Rie 5 ute ne aeren ea ees Enea ae Suscrovup II, papuensis (p. 554) 
Scutum with the anterior half largely pale scaled (or at least not with a pale 
area that is sharply set off from dark scaled background), the margins of 
pale scaled area seldom sharply defined__.--.------------------ Bes i a 
7. Postspiracular area scaled; paratergite bare. 

Suscrour VII, auronitens (p. 537) 
Postspiracular area bare; paratergite scaled_____----------------------- 8 
8. Female tori prominently scaled medially; (basistyle without a tuft of modified 
scales; female eighth abdominal segment not higher than broad, sternite 
prominently scaled; Neotropical) --_---- SupGrovup IX, fluviatilis (p. 538) 
Hemale tori notusealed*. se iole 2 Ja) ye Ae See ee eee 9 

9. Basistyle with a tuft of modified scales; Australasian. 
SusGroupr VIII, biocellatus (p. 537) 
Basistyle without a tuft of modified scales; sub-Nearctic; (female eighth ab- 
dominal segment higher than broad, sternite markedly compressed laterally 
and bare of scales, or nearly so)_-__-----_--- SuspGroup X, knabi (p. 538) 


Subgroup I, ALBOTAENIATUS 


Definition—Oriental. Basistyle with a tuft of modified scales on 
the inner sternal surface (the male of @. var. mékiranus is unknown). 
Claspette filament bladelike. Male palpi with long hairs arising 
apically on III, and all along IV and V. Female tori scaled, or with 
hairs only (female of /epchana undescribed). Scales of vertex dor- 
sum broad; may be narrow scales on the ocular margin and nape, 
however. Scutal scaling not as in Subgroup II. Hind tarsi with 
first three or four segments with basal pale bands, sometimes a few 
basal pale scales on V; may be a few apical pale scales on one or more 
segments. Paratergite unsealed. Postspiracular area with or without 
scales. Ppn with narrow scales, or else all broad scales. Neither 
femora nor tibiae sprinkled with pale scales anteriorly. 
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Supplementary characters—Subspiracular area with or without 
scales. Preala scaled below knob. Scutellum with narrow scales. 
Larval head hair 6 anterior to 5, 4 anterior and mesad of 6, 7 on a 
level intermediate between those of 5 and 6 (only the larva of harpert 
is described). Comb teeth few, in a row. Larval habitat: bamboos. 

Included species—A. albotaeniatus (Leicester), a. var. mikiranus 
Edwards, harperi Knight, lepchana (Barraud) (possibly a synonym 
of albotaeniatus), and stevensoni (Barraud). 

Discussion.—This subgroup is probably not a completely homogene- 
ous unit, since albotaeniatus, a. var. mikiranus, and lepchana all 
possess a postspiracutar scale patch; and harperi and stevensoni lack 
it. Until all the larvae are known, it will probably not be possible 
definitely to decide this point. For a recent discussion of this sub- 
group see Knight (1948b). 





Subgroup II, PAPUENSIS 


Definition.--Australasian. Basistyle without a tuft of specialized 
scales (males of alticola and derooki are unknown). Claspette fila- 
ment bladelike in lateral view. Male palpi asin Subgroup I. Female 
tori not scaled, except in anggiensis (female of clintoni unknown). 
Vertex dorsum with at least median longitudinal band narrow 
scaled. Scutum marked with either a large area or a median longi- 
tudinal stripe of pale scales (either silvery white or golden) on 
anterior two-thirds, this pale area sharply delimited laterally and 
posteriorly from surrounding dark scaled areas. Ppn with narrow 
scales above (may be none in dobodurus), broad below (only narrow 
scales present in anggiensis, towopeusi, and alticola). Postspiracular 
area with or without scales. Paratergite scaled (except derooki). 
Hind tarsi with broad basal pale bands on at least first four segments, 
sometimes on all five, no apical pale scaling. Neither femora nor 
tibiae sprinkled with pale scales anteriorly. 

Supplementary characters.—Scutellum narrow scaled. Subspiracu- 
lar and prealar areas with or without scales. Larval head hairs 4, 5, 
and 6 in a small anterior group, hair 7 behind or level with the pos- 
terior margin of this group. Larval habitat: Tree holes, rot holes, 
rock pools, fallen leaves, artificial containers, and a variety of other 
small water-holding containers in forested areas. The larvae of 
alticola, anggiensis, clintoni, derooki, and towopeusi are undescribed. 

Included species —A. alticola Bonne-Wepster, anggiensis Bonne- 
Wepster, argenteitarsis Brug, clintoni Taylor, derooki Brug, dobo- 
durus King and Hoogstraal, hollandius King and Hoogstraal, noval- 
bitarsis King and Hoogstraal, palmarum Edwards, papuensis (Tay- 
lor), subalbitarsis King and Hoogstraal, and toxopeust Bonne- 
Wepster. 
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Discussion.—This subgroup is particularly distinct from all the 
other subgroups of Group F in the nature of the scutal scaling and 
in the arrangement of the larval head hairs. Some specimens of 
alticola may go to Subgroup VI and possibly the species is even in- 
termediate between Subgroups II and VI. The position of this 
species will remain uncertain until the male and larva are described. 
King and Hoogstraal (1946) treat this subgroup in detail. 


Subgroup II, SIMLENSIS 


Definition —Oriental. Basistyle without a tuft of specialized scales 
(male of stmlcnsis is undescribed). Claspette filament bladelike. Male 
palpi as in Subgroup I. Female tori scaled medially. Vertex dorsum 
broad scaled (may be narrow scales along ocular margin and on nape). 
Scutal scaling not as in Subgroup 1. Ppn with at least some narrow 
scales. Postspiracular area not scaled. Paratergite without scales, 
a few present in simlensis, however. Neither femora nor tibiae 
sprinkled with pale scales anteriorly. Hind tarsi with first three to 
four segments with basal white bands, sometimes a very few apical 
white scales on one or more segments. 

Supplementary characters.—Scutellum with narrow scales. Sub- 
spiracular area with or without scales. Preala scaled below knob. 
Type of larval head hairs widely different in a/bocinctus and gilli, 
being well developed and branched in first, and with 5 and 6 very long 
and single in latter (the larva of simlensis is undescribed). Comb 
teeth numerous, in a patch. Larval habitat: tree holes. 

Included species —A. albocinctus (Barraud), gi (Barraud), and 
simlensis Edwards. 

Discussion.—On the basis of the larval difference mentioned above, 
it is believed that this is not a natural subgroup. The adults of this 
subgroup can be separated from those of Subgroup I only on the 
absence of a tuft of modified scales on the basistyle. For a compre- 
hensive discussion of the species included here, see Barraud ( 1934). 


Subgroup IV, PURPUREUS (Molpemyia) 


Definition.—Australasian. Basistyle without a tuft of specialized 
scales. Claspette filament bladelike in lateral view. Male palpi as 
in Subgroup I. Female tori with dark hairs medially (in some speci- 
mens of auridorsum there are a few small flat dark scales here). Ver- 
tex dorsum with narrow scales. Scutal scaling not as in Subgroup 
II. Postspiracular area bare. Paratergite scaled. Neither femora 
nor tibiae sprinkled with pale scales anteriorly. Hind tarsi with 
basal bands on I-III, rarely on IV; V sometimes pale in auridorsum. 

Supplementary characters.—Scutellum with narrow scales. Sub- 
spiracular area with or without scales. Preala scaled below knob. 


536 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 


Approximately basal one-half of hind femur creamy scaled anteriorly. 
White band on midtarsal segment I at least one-third length of seg- 
ment. Dark scales on abdomen, legs, et cetera, with purplish reflec- 
tions. Head hair 6 of larva anterior to 5, 4 between bases of 6, 7 on a 
level between those of 5 and 6. Comb scales few, in a line. Ventral 
brush borne on a modified sclerotized plate separate from the anal 
plate. Larval habitat: tree holes. 

Included species —A. auridorsum Edwards and purpureus (Theo- 
bald). 

Discussion—The relationship of the two species included here 
would be somewhat in doubt were it not for the marked similarity be- 
tween the larvae. 

Subgroup V, SUBSIMILIS 


Definition—Oriental. Basistyle without a tuft of modified scales. 
Claspette filament needlelike. Male palpi with some hairs at the 
apices of III-V, none or very few along IV and V. Vertex dorsum 
broad scaled (female unknown). Scutum all dark scaled. Ppn bare. 
Neither femora nor tibiae sprinkled with pale scales anteriorly. 
Hind tarsi with the first four hind tarsal segments basally banded. 

Supplementary characters——Scutellar scales broad. Larva unde- 
scribed. 

Included species —A. subsimilis (Barraud). 

Discussion.—The only specimen that has been seen by us is the type, 
and the pin has so obliterated the pleuron on this specimen that it is 
impossible to determine which scale patches are present. 


Subgroup VI, ALBOANNULATUS, s. str. 


Definition —Australasian. Basistyle without a tuft of specialized 
scales (male of occidentalis not specifically described). Claspette 
filament slender bladelike in lateral view. Male palpi as in Sub- 
group I. Female tori with or without scales. Vertex dorsum narrow 
scaled. Scutal scaling various, often with indefinite lines or patches, 
not as in Subgroup II. Ppn with narrow-curved and/or flat scales. 
Postspiracular area with or without scales. Paratergite scaled. In 
some species femora, and sometimes the tibiae also, with anterior sur- 
face sprinkled with pale scales. Hind tarsi with segments I-IV or 
V basally banded (the bands not extending onto the apices of 
preceding segments). 

Supplementary characters.—Scutellum with narrow curved scales. 
Subspiracular area scaled. Larval head hairs 6 and 7 approxi- 
mately in a horizontal line, 5 slightly caudad and mesad to 6, 4 mesad 
to 5. Comb scales numerous and in a patch. Larval habitat: Fresh- 
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water ground and rock pools, occasionally in brackish marshes, fallen 
palm fronds, holes in fallen logs, and other similar containers. Larva 
of mackerrasi undescribed. 

Included species —A. alboannulatus (Macquart), mackerrasi Tay- 
lor, occidentalis (Skuse) , and o. var. milsoni (Taylor). 


Subgroup VII, AURONITENS 


Definition.—Oriental. Basistyle without a tuft of specialized scales. 
Claspette filament bladelike in lateral view. Male palpi with some 
hairs at the apices of III-V, none or very few along IV and V. 
Female tori with pale scales medially. Vertex dorsum narrow scaled. 
Scutal scaling not as in Subgroup II. Ppn with both narrow and 
broad scales. Postspiracular area scaled. Paratergite without scales. 
Neither femora nor tibiae sprinkled with pale scales anteriorly. Hind 
tarsi with the first 3-4 segments basally banded, sometimes a few pale 
scales apically. 

Supplementary characters—Scutellar scales narrow. Subspiracu- 
lar and prealar areas scaled. Larval head hairs, 4, 6, 7 approximately 
on a transverse line, 5 slightly behind and mesad of 6. Comb scales 
numerous, in a patch. Larval habitat: tree holes. 

Included species—A. auronitens Edwards and christopherst 
Edwards. 

Discussion—For a comprehensive treatment of these species see 
Barraud (1934). On the basis of the similarity of male genitalia 
and larva, this would appear to be a rather natural grouping. The 
larvae of a. var. greenii and gilli show considerable relationship to 
those of this subgroup. 


Subgroup VIii, BLIOCELLATUS 


Definition —Australasian. Basistyle with specialized scale tuft 
(male of australiensis unknown). Claspette filament bladelike in 
lateral view. Male palpi as in Subgroup I. Female tori with only 
fine hairs medially. Vertex dorsum narrow scaled. Scutal scaling 
not as in Subgroup II. Ppn with at least some narrow scales. Post- 
spiracular area bare. Paratergite scaled. Neither femora nor tibiae 
speckled anteriorly with pale scales. Hind tarsi with first three or 
four segments basally banded. 

Supplementary characters.—Scutellum with at least some narrow 
scales. Subspiracular area with or without scales. Preala scaled 
below knob. Larval head hairs 4, 6, and 7 approximately in a trans- 
verse line; 5 inserted a short distance posterior to 6, 4 unusually large. 
Comb scales in an irregular line, or numerous in a patch. Larval 
habitat: tree holes. 
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Included species —A. australiensis (Theobald), biocellatus (Tay- 
lor), and monocellatus Marks. 

Discussion.—Scales on the scutum of the three species included here 
are fairly uniform in size, though the density of the scaling may vary ; 
australiensis has the posterior margin of the pale scaled area on the 
scutum sharply defined, but differs from Subgroup II in having no 
dark scaling on the anterior half of scutum. 


Subgroup IX, FLUVIATILIS 


Definition —Neotropical. Basistyle without a tuft of specialized 
scales. Claspette filament bladelike in lateral view. Male palpi as 
in Subgroup I. Female tori scaled medially. Vertex dorsum with 
narrow scaling at least medially. Scutal scaling not as in Subgroup 
II. Ppn largely narrow scaled. Postspiracular area without scales. 
Paratergite scaled. Neither femora nor tibiae speckled anteriorly 
with pale scales. Hind tarsi with I-IV basally banded, may be a few 
basal pale scales on V; one or more segments may have some apical 
pale scaling. 

Supplementary characters—Scutellum with narrow scales. Sub- 
spiracular area scaled. Preala scaled below knob. Larval head hair 
5 posterior and slightly mesad to 6 and approximately on a transverse 
line with 7, 4 mesad of 5. Comb scales numerous, in a patch. Larval 
habitat: rock pools in stream courses. 

Included species.—A. fluviatilis (Lutz). 





Subgroup X, KNABI 


Definition—Neotropical and _ sub-Nearctic. Claspette filament 
nearly cylindrical, curved and appearing bladelike in lateral view 
however (the male of Anabi is undescribed). White band on mid- 
tarsal segment I usually only about one-fourth length of segment in 
zoosophus. Basal bands on hind tarsal segments I-IV, may be a few 
basal pale scales on V. Midlobe of scutellum broad scaled, lateral 
lobes narrow scaled. Ventral brush of larva not on a plate. Sub- 
spiracular area scaled. Remainder as in Subgroup IV. 

Included species.—A. knabi (Coquillett) and zodsophus Dyar and 
Knab. 


Subgroup XI, FENGI 


Definition.—Palaearctic. Basistyle without a specialized tuft of 
scales. Claspette filament bladelike in lateral view. Male palpi with 
long hairs arising apically on III, and all along IV. Female tori 
scaled. Vertex dorsum narrow scaled. Scutal scaling not as in Sub- 
group II. Ppn scaling broad and spindle shaped. Postspiracular 
area scaled. Paratergite bare. Neither femora nor tibiae sprinkled 
with pale scales anteriorly. Hind tarsi with I and II basally banded, 
may be a few basal pale scales on III in some specimens. 
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Supplementary characters—Scutellar scales narrow. Subspiracu- 
lar area scaled. Preala scaled below knob. Larval head-hair ar- 
rangement not described. Comb scales in a line. Larval habitat: 
bamboo stumps. 

Included species ——A. fengi Edwards. 

Discussion.—This species shows some relationship to wnicinctus in 
Group B. 


Group H (GENICULATUS-group: PROTOMACLEAYA) 


Australasian, Oriental, Palaearctic, Neotropical, and Nearctic 
species. Wings not spotted with areas of pale scaling. Scutal mark- 
ings various, but not consisting largely of a pattern of longitudinal 
pale lines (except in eatoni where it is entirely of lines except for a 
small patch before wing base), nor as in Group B. Femora and tibiae 
not spotted and ringed, nor lined anteriorly with pale scales for nearly 
their whole length. Tarsi completely dark. 

In the absence of specimens or additional descriptive information, 
it has not been possible to assign either peipingensis Feng or yun- 
nanensis (Gaschen) to subgroups. 

This group includes all of the dark-legged Finlaya species known 
except the two Madagascar species monetus and phillipi (which on 
general relationships are placed in Group C in this paper). 


KEY TO THE SUBGROUPS OF GROUP H (GENICULATUS-GROUP) 


1s) Paratensite not scaledied 4264-2225 42<32_ 2228 - Susecrovup I, niveus (p. 539) 
Paratergite sealed. 222.) 2.08! Pe tt te 2 

2. Ppnwith broad flat overlapping silvery scales; no postspiracular, subspiracular, 
or prealar scales.= 2202 0 ee Fee Suscroup II, dissimilis (p. 540) 

Not with the above combination of characters2225"—*—_2=2—2=-_-____= == 3 


3. Scales of vertex dorsum broad (may be narrow scales along eye margin and 
on nape); (male palpi without numerous long hairs along IV and V) 
Suseroupr VII, leucocelaenus (p. 542) 
Seales of vertex dorsum narrow, at least along longitudinal midline_-_-_--- 4 
4. Basistyle with a tuft of specialized scales on the inner surface; (female tori 
and postspiracular area scaled) ---__- Suserovur III, pulchriventer (p. 541) 
Basistyle without a tuft of specialized scales_-_------------------------- 5 

5. Female tori scaled; (postspiracular area scaled, upper pp scales narrow). 
Suscrovp V, suffusus (p. 541) 

Female tori not scaled. 

Oriental: ceop Japon id eet et Suscrovp IV, oreophilus (p. 541) 
Nearctic and Palaearctic___________Suscrovup VI, geniculatus (p. 541) 


Subgroup I, NIVEUS 


Definition —All Oriental species, except one Australasian and one 
Palaearctic species. Basistyle with a specialized scale tuft (males of 
idjenensis and pseudoniveus undescribed). Claspette filament blade- 
like. Male palpi with sparse long hairs apically on III, and along 
IV and V. Female tori bare of scales (female of niveoides un- 
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described). Vertex dorsum broad scaled (may be narrow scales along 
eye margin and on nape, however). Pn bare, or nearly so. Para- 
tergite and postspiracular area without scales. 

Supplementary characters—Black and white species. Scutum 
with at least anterior one-half covered with white scales; this may be 
partially or completely divided medially by dark scales (in édjenensis 
the pale scutal scales are pale golden). Scutellar scales broad. Sub- 
spiracular area without scales. Preala scaled below knob (scales 
absent in dorseyt). No femora knee spots. Larval head hair 6 
anterior to 5, 4 between bases of 6, 5 and 7 approximately in line. 
Comb teeth few, in a line. Larval habitat: Tree holes, bamboos, and 
artificial containers. The larvae of idjenensis and pseudoniveus are 
undescribed. 

Included species——A. albolateralis (Theobald), alboniveus Bar- 
raud, dorseyi Knight, idjenensis Brug, lacteus Knight, laoagensis 
Knight, niveotdes Barraud, niveus (Ludlow), n. nipponicus LaCasse 
and Yamaguti, novoniveus Barraud, pseuwdoniveus Theobald, and 
saperot Knight. 

Discussion.—This subgroup, which is probably a superspecies, has 
been treated by Knight (1946). 


Subgroup II, DISSIMILIS 


Definition.—Oriental. Basistyle without a specialized scale tuft 
(males of d. var. karwari and leucomeres unknown). Claspette fila- 
ment needlelike. Male palpi with a few hairs on apices of III-V, 
none or very few along IV-V (the palpi of déss?milis is as in the niveus 
group, however). Female tori bare (female of leucopleurus un- 
described). Vertex dorsum broad scaled (may be narrow scales along 
eye margin and on nape, however). Ppn with broad, flat, silvery 
scales. Postspiracular area without scales. Paratergite scaled. 

Supplementary characters—Scutum clothed with black scales, 
sometimes an anterior variable central area of golden scales present. 
Scutellar scales broad. Subspiracular and prealar areas without 
scales. Some femora with anterior white just before apex; mid- 
femora with an anterior median silvery mark. Larval head hairs 4, 
6, and 7 approximately in line, 5 posterior to and near to 6. Comb 
scales in a patch. Larval habitat: Tree holes, bamboos, and artificial 
containers. Larvae of d. var. karwari and leucomeres unknown. 

Included species —A. dissimilis (Leicester), d. var. karwari (Bar- 
raud), /euwcomeres (Giles), leucopleurus Rozeboom, luzonensis Roze- 
boom, and paradissimilis Rozeboom. 

Discussion.—The species of this subgroup constitute a well-delim- 
ited superspecies. Rozeboom (1946) has treated this subgroup fully. 
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Subgroup III, PULCHRIVENTER 


Definition Oriental. Basistyle with a scale tuft. Claspette fila- 
ment bladelike. Male palpi with hairs apically on II, and along 
IV and V. Female tori scaled. Vertex dorsum mostly narrow 
scaled. Ppn with all broad scales. Postspiracular and paratergite 
areas scaled. 

Supplementary characters —Scutum largely covered with golden 
scales. Scutellar scales narrow. Subspiracular and prealar areas 
scaled. Femoral knee spots present. Larval head hairs 5, 6, and 7 
in a convex row toward front, 4 slightly posterior and internal to 5, 
all with several branches. Comb scales numerous, ina patch. Larval 
habitat: rock pools in stream beds. 

Included species —A. pulchriventer (Giles). 


Subgroup IV, OREOPHILUS 


Definition —Oriental. Basistyle without a scale tuft. Claspette 
filament bladelike. Male palpi with rather sparse hairs apically on 
III and along IV and V. Female tori not scaled. Vertex dorsum 
with narrow scaling. Ppn scales nearly all broad and flat. Post- 
spiracular area not scaled. Paratergite scaled, 

Supplementary characters——Scutum in female with pale scales ar- 
ranged in lines, in male entirely covered with pale scales. Scutellar 
scales narrow. Subspiracular and prealar areas scaled. Femoral 
knee spots present. Larval head hairs 4, 6, and 7 in a transverse row 
that is slightly posterior to antennal bases, hair 5 some distance pos- 
terior to 6. Median mouthbrush hairs with comblike apices. Comb 
scales numerous, in a patch. Larval habitat: tree holes. 

Included species —A. oreophilus (Edwards). 


Subgroup V, SUFFUSUS 


Definition —As in Subgroup IV except: Scutum covered with pale 
scales, a pair of indistinct submedian dark lines present on female. 
Female tori scaled. Vertex dorsum with narrow scaling. Scutellar 
scales narrow. Ppn with scales on upper part narrow. Postspi- 
racular and prealar areas scaled. Larval head hairs, 4, 6, and 7 in a 
transverse row slightly posterior to antennal bases, 5 slightly internal 
and posterior to 6. Median mouthbrush hairs simple. Comb of a 
few teeth in anirregular row. Larval habitat: tree holes. 

Included species.—A. suffusus Edwards. 


Subgroup VI, GENICULATUS (PROTOMACLEAYA, s. str.) 


Definition —Palaearctic and Nearctic. Basistyle without a spe- 
cialized scale clump. Claspette filament slightly broadened (bristle- 
like in eatoni). Male palpi hairy (only a few long hairs in eaton?). 
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Female tori not scaled (female of eatont unknown). Vertex dorsum 
with narrow scaling. Ppn broad scaled, or else narrow scaled at least 
in part. Postspiracular area with or without scales. Paratergite 
scaled. 

Supplementary characters—Scutal pattern various. Scutellar 
scales narrow, or partially broad. Subspiracular and prealar areas 
scaled. Femoral knee spots present. Larval head hair 6 directly 
anterior to 5, 7 on a line between 5 and 6, 4 anterior to 6. Comb scales 
few, ina line. Larval habitat: tree holes, and more rarely artificial 
containers. Larva of eatont unknown. 

Included species.—A. eatoni (Edwards), echinus (Edwards), genic- 
ulatus (Olivier), triseriatus (Say) and ¢t. var. hendersoni Cockerell. 

Discussion.—In some respects eatoné appears to be more related to 
Group C, madagascarensis in particular, than it does to the other 
species included here. 


Subgroup VII. LEUCOCELAENUS (CONOPOSTEGUS) 


Definition.—Neotropical. Basistyle with a specialized scale tuft. 
Claspette filament bladelike. Male palpi without hair tufts. Female 
tori not scaled. Vertex dorsum broad scaled (may be narrow scaled 
along eye margin and on nape). Ppn with broad overlapping white 
scales. Postspiracular and paratergite areas scaled. 

Supplementary characters —Scutum with a large patch of broad 
silvery scales before the wing base and a median longitudinal band of 
broad silvery scales. Scutelar lobes clothed with broad flat scales. 
Subspiracular and prealar areas scaled. Mid- and hind-femora with 
kneespots; midfemora with an anterior white spot beyond the middle. 
Larval comb with teeth few, in a line. Larval habitat: tree holes. 
Larva of leucotaeniatus unknown. 

Included species.—A. leucocelaenus Dyar and Shannon and Jeuco- 
taeniatus Komp. 


CHECKLIST 


|An asterisk after the location of the type material indicates that it has been 
examined by one of us.] 


Group A (KOCHI-group: FINLAYA, s. str.) 


alocasicola Marks Queensland; New South Wales 
Aédes (Finlaya) alocasicola Marks, 1947. Univ. Queensland 
Pap., Dept. Biol., vol. 2, pt. 5, p. 35 (male, female, pupa, larva). 
Tyre: Male (holotype) in University of Queensland.* Tyre 
LocALITY: Australia: Mount Glorius, Queensland (Wassell). 
Hapirat: Axils of cunjevoi. 
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ananae Knight and Laffoon Philippines 
Aedes (Finlaya) ananae Knight and Laffoon, 1946. Trans. 
Amer. Ent. Soc., vol. 72, p. 218 (male, female, pupa, larva). 
Tyre: Male (holotype) in U.S.N.M.* Tyre Locatity: Philip- 
pines: Osmena, Basey Municipality, Samar Island (Laffoon). 
Hasrrat: Axils of pandanus, banana, abaca, and pineapple. 


avistylus Brug Malay Archipelago; Celebes ; 

Boeton; Kabaena; Morotai 

Aedes (Finlaya) flavipennis (Giles) var. avistyla Brug, 1989. 

Tijdsch. v. Ent., vol. 82, p. 107 (male, female, larva). Tyre: 

Male (holotype) in British Museum.* ‘Type LOCALITY: 

Boeton: Baoe-Bace (Brug). Hasrrar: Axils of Colocasia; 
bamboo. 


bougainvillensis Marks Solomon Islands 
Aédes (Finlaya) bougainvillensis Marks, 1947. Univ, Queens- 
land Pap., Dept. Biol., vol. 2, pt. 5, p. 19 (male, female, pupa, 
larva). Typr: Male (holotype) in University of Queensland.* 

Type Locauity: Solomon Islands: Bougainville Island (Co- 
well). Hasrrar: Axils of lilylike plant, probably Sararanga. 


croceus Knight and Laffoon Philippines 
Aedes (Finlaya) croceus Knight and Laffoon, 1946. Trans. 
Amer. Ent. Soc., vol. 72, p. 213 (male, female, pupa, larva). 
Tyre: Male (holotype) in U.S.N.M.* ‘Typx Locanity : Philip- 
pines: Subic Bay, Zambales Province, Luzon Island (Roze- 
boom). Hasrrar: Axils of banana and taro. 


fijiensis Marks Fiji 

Aédes (Finlaya) fijiensis Marks, 1947. Univ. Queensland Pap., 

Dept. Biol., vol. 2, pt. 5, p. 26 (male, female, larva). TYPE: 

Male (holotype) in University of Queensland.* TYPE 

LocaLIty: Fiji: Samabula (Lever). Hasrrar: Axils of pan- 
danus and Colocasia. 


flavipennis (Giles) Philippines 

Finlaya flavipennis Giles, 1904. Journ. Trop Med., vol. 7, p. 866 

(male, female). Tyre: Male and female (cotypes) in British, 

Museum.* Tyre Locaniry: Philippines: Camp Stotsenberg, 

Angeles, Pampanga Province, Luzon Island (Whitmore). 
Hasirar: Axils of taro, banana, abaca, and pandanus. 

Finlaya aranetana Banks, 1906. Philippine Journ. Sci., vol. 1, 

p. 1,001 (male, female). Type: Male (lectotype) in U.S.N.M.” 

7 Banks’ cotype series in Manila was destroyed during World War II. A lectotype has 


therefore been selected at this time from 3 cotypes (1 male, 3 females) deposited by 
Banks in the U.S.N.M. 
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Tyre tocauiry: Philippines: Bago, at Mailum and on Siya- 
Siya Peak, Canloan Volcano, 700 meters, Negros Occidental 
Province, Negros Island (Banks). 


gahnicola Marks Queensland 
Aédes (Finlaya) gahnicola Marks, 1947. Univ. Queensland Pap., 
Dept. Biol., vol. 2, pt. 5, p. 48 (male, female, pupa, larva). 
Type: Male (holotype) in University of Queensland.* Typr 
Locatiry: Australia: Caloundra, Queensland (Perkins and 
Wassell). Hasrrar: Axils of sword grass (Gahnia) and 
pandanus. 


gani Bonne-Wepster New Guinea 

Aedes (Finlaya) gant Bonne-Wepster, 1940. Med. Dienst. Volks. 

Ned. Ind., vol. 28, p. 158 (male, female). Typs: Male and fe- 

males (cotypes) in Institute of Tropical Hygiene, Amsterdam.* 

Type srocaLtiry: Western New Guinea: Japero (Gani). 

Hasrrat: Reared from WMNepenthes. Remarks: Larva not 
described. 


knighti Stone and Bohart Solomon Islands 
Aedes (Finlaya) knighti Stone and Bohart, 1944. Proc. Ent. 
Soc. Washington, vol. 46, p. 210 (male). Female unknown. 
Tyre: Male (holotype) in U.S.N.M.* Typr Locariry: Solomon 
Islands: Rendova Island, New Georgia group (Downs). 
Hasrrat: Larva unknown. 


kochi (Donitz) Queensland; New Guinea; New Britain?; 

New Ireland? 

Culex kochi Dénitz, 1901. Insekten-Borse, vol. 18, p. 38 (female). 

Tyre: Female (holotype) in Zoological Museum, Berlin. Typrr 

LocALITy: New Guinea. Hasrrat: Axils of taro, pandanus, 

crinum, and cunjevoi. Rermarxs: The type female bears the 
following label: “Dreyer Hafen b. Cap Cretin. 3.4.00.” 


lewelleni Starkey and Webb Palau Islands 
Aedes (Finlaya) lewelleni Starkey and Webb, 1946. Proc. Ent. 
Soc. Washington, vol. 48, p. 179 (male, female, larva). Types: 

Male (holotype) in U.S.N.M.* Tyrer vocauity: Palau Islands: 
Angaur Island (Lewellen). Hasrrat: Axils of pandanus. 


luteus (Ludlow) Philippines 
Popea lutea Ludlow, 1905. Can Ent., vol. 37, p. 96 (female). 
Type: Nonexistent. Typrr tocauiry: Philippines: Camp Stot- 
senberg, Angeles, Pampanga Province, Luzon Island (Whit- 
more). Hasrrat: Axils of palm, taro, and banana. 
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medleri Knight and Laffoon Philippines 
Aedes (Finlaya) medleri Knight and Laffoon, 1946. Trans. 
Amer. Ent. Soc., vol. 72, p. 211 (male, female, pupa, larva). 
Typn: Male (holotype) in U.S. N. M.* Type rocairy: Phil- 
ippines: Jinamoc Island (Leyte-Samar area) (Medler). 
Harrrar: Axils of pandanus, banana, taro, and abaca. 


poicilius (Theobald) Netherlands New Guinea; Simalur; Lombok; 

Java; Sumatra; Celebes; Borneo; 

Malaya; Philippines; Burma ; India 

Finlaya poicilia Theobald, 1903. Monograph of the Culicidae or 

mosquitoes, vol. 3, p. 288 (female). Type: Female (holotype) 

in British Museum.* Type LOCALITY: Malay Peninsula: 

Penang (Freer). Hasrrar: Axils of aroid-type plants, banana, 
abaca, and pandanus. 


samoanus (Griinberg) Samoa; Tonga 
Finlaya samoana Grinberg, 1918. Entomol. Rundschau, vol. 30, 

p. 130 (female). Type: Four females (cotypes) in Zoological 
Museum, Berlin. TYPE LOCALITY: Samoa: Apia, Upolu (Fried- 
erichs). Hasrrar: Axils of Colocasia, Alocasia, and wild 


araceae. 


solomonis Stone and Bohart Solomon Islands 
Aedes (Finlaya) solomonis Stone and Bohart, 1944. Proc. Ent. 
Soc. Washington, vol. 46, p. 208 (male, female, larva). Typz: 
Male (holotype) in U.S.N.M.* Tyre tocatiry: Solomon 
Islands: Guadalcanal (Lechner). Haxrrat: Axils of palms 

and taro. 


stonei Knight and Laffoon Philippines 
Aedes (Finlaya) stonei Knight and Laffoon, 1946. Trans. Amer. 
Ent. Soc., vol. 72, p. 208 (male, female, pupa, larva). TYPE: 
Male (holotype) in U.S.N.M.* Tyrer Locanity: Philippines: 
Ducong, Basey Municipality, Samar Island (Zolik). Hasrrar: 

Axils of banana, pandanus, taro, and abaca. 


wallacei Edwards New Ireland; New Guinea; New Britain 
A. (F.) wallacei Edwards, 1926. Bull. Ent. Res., vol. 17, p. 105 
(female). Type: Female (holotype) in British Museum.* 
Tyrr Locatity : New Ireland: Kavieng (Kaewung) (Wallace). 
Haprrar: Axils of banana, taro, pineapples, and pandanus. 
928017—31——4 
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Group B (TERRENS-group: GUALTERIA) 


argyrothorax Bonne-Wepster and Bonne Surinam; Brazil 
Aédes argyrothoraa Bonne-Wepster and Bonne, 1920. Insecutor 
Inscitiae Menstruus, vol. 7, p. 179, 1919 (male). Typr: Male 
(holotype) in U.S.N.M.* Type nocairry: Surinam: Para- 
maribo (Bonne-Wepster). Hanrrar: Tree holes. Remarks: 
Female, pupa, and larva described by Cerqueira, Proc. Ent. Soc. 
Washington, vol. 52, p. 178, 1950. 


assamensis (Theobald) Indo-China; Java; Assam; India; Yunnan 

Stegomyia assamensis Theobald, 1908. Rec. Indian Mus., vol. 2, 

p- 290 (female). Tyre: Female (holotype) in collection of 

Zoological Survey of India, Calcutta. Typr tocatiry: Assam: 
Sylhet (Hall). Hasrrat: Tree holes. 


atropalpus (Coquillett) Eastern United States 

Culex atropalpus Coquillett, 1902. Can. Ent., vol. 34, p. 292 

(male, female). Typr: Male, female (cotypes) in U.S.N.M.* 

Tyrr LocaLity: United States: Richmond, Va. (Williams) ; 

Plummers Island, Montgomery County, Md. (Currie and Bar- 

ber); Shenks Ferry, Pa. (Weber) ; White Mountains, N. H. 

(Morrison). Hasrrat: Rock holes in stream beds. Remarks: 

Male, female, and larva are well described by Carpenter, Middle- 

kauff, and Chamberlain, Mosquitoes of the southern United 
States, p. 220, 1946. 


atropalpus var. epactius Dyarand Knab Mexico; Central America 

Aédes epactius Dyar and Knab, 1908. Proc. U.S. Nat. Mus., vol. 
35, p. 53 (male, female). Trpr: Male, female (cotypes) in 
U.S.N.M.* Type vocarrry: Mexico: Cérdoba and Almoloya, 
state of Oaxaca (Knab). Hasrratr: Rock holes in stream beds. 
Remarks: Larva not specifically described. 

Aédes (Culiselsa) perichares Dyar, 1921. Insecutor Inscitiae 
Menstruus, vol. 9, p. 36 (male, female). Typr: Male, female 
(cotypes) in U. S. N. M.* Typr nocaurry: Costa Rica; Cir- 
cuelas (Alfaro). 


cacharanus (Barraud) Assam; India 
Finlaya cacharana Barraud, 1923. Bull Ent. Res., vol. 13, p. 406 
(male, female). Type: Male, female (cotypes) in British Mu- 
seum.* Typr Locatiry: Assam: Haflong, Cachar Hills (Bar- 
raud). Hasrrat: Tree holes. Remarks: Larva not described. 


cogilli Edwards Southern India 
Aédes (Finlaya) cogilli Edwards, 1922. Bull. Ent. Res., vol. 15, 
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p. 92 (female). Type: Females (cotypes) in British Museum.* 
Type Locauity: India: Karwar, northern Kanara (Cogill). 
Hasrrar: Tree holes and bamboos. Remarks: Larva not 


described. 


deccanus (Barraud) India 

Finlaya deccana Barraud, 1923. Indian Journ. Med. Res., vol. 11, 

p. 217 (male, female). Typs: Male, female (cotypes) in Brit- 

ish Museum." Tyre iocauiry: India: Belgaum, Bombay, 
Deccan (Barraud). Hazrrar: Tree holes. 


feegradei Barraud Burma 
Aédes (Finlaya) feegradei Barraud, 1934. Fauna Brit. India, 
vol. 5, p. 164 (male, female, larva). Type: Male, female 
(cotypes) in British Museum. Type LocaLity: Burma: 
Rangoon (Feegrade). Hasrrar: Tree holes. 


gubernatoris (Giles) India 

Culex gubernatoris Giles, 1901. Journ. Bombay Nat. Hist. Soc., 

vol. 13, p. 607 (sexes not stated). Type: Female (holotype) in 

British Museum.* Type vocariry: India: Allahabad, Gov- 
ernment House (Giles). Hasrrar: Tree holes. Rock pools? 

Lepidotomyia magna Theobald, 1905. Genera insectorum, family 

Culicidae, p. 22 (male, female). Typr: Male, female (cotypes) 

in British Museum.* Type xocarrry : India: Bombay (James). 


gubernatoris var. kotiensis Barraud Western Himalayas 
Aédes (Finlaya) gubernatoris (Giles) var. kotiensis Barraud, 
1934. Fauna Brit. India, vol. 5, p. 161 (male, female, larva). 
Typr: Male, female (cotypes) in British Museum. TYPE LO- 
caLiry: Western Himalayas: Koti, near Kalka (Barraud). 
Hasrrat: Tree holes. 


inquinatus Edwards Western Himalayas; Nilgiri Hills, India 
Aedes (Finlaya) inguinatus Edwards, 1922. Indian Journ. Med. 
Res., vol. 10. p. 267 (male, female). Type: Male (holotype) in 
British Museum.* Tyre tocanrry: India: Simla (Christo- 
phers). Hasrrar: Tree holes. Remarks: Larva not described. 


khazani Edwards India; Indo-China 
Aedes (Finlaya) khazani Edwards, 1922. Indian Journ. Med. 
Res., vol. 10, p. 265 (male, female). Tyre: Male (holotype) in 
British Museum.* Tyre tocariry: India: Pudupadi, Malabar 

coast (Khazan Chand). Hazrrar: Tree holes. 
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lophoventralis (Theobald) India 
Pseudocarrollia lophoventralis Theobald, 1910. Rec. Indian 
Mus., vol. 4, p. 18 (female). Typrr: Female (holotype) in col- 
lection of Zoological Survey of India, Calcutta. 'Typr LocaL- 
1ry : India: Purniah, Behar (formerly Bengal) (Paiva). Hapn- 
1rat: Tree holes; occasionally artificial containers. REMARKS: 
Pupa and larva described by Sen, Rec. Indian Mus., vol. 40, 

p. 359, 1938. 


melanopterus (Giles) Philippines 
Finlaya melanoptera Giles, 1904. Journ. Trop. Med., vol. 7, p. 
367 (female). Tyre: Female (holotype) in British Museum.* 
Type Locatity : Philippines: Camp Stotsenberg, Angeles, Pam- 
panga Province, Luzon Island (Whitmore). Hasrrar: Tree 
holes. Remarks: Male, larva partially described by King and 
Hoogstraal, Journ. Washington Acad. Sci., vol. 36, p. 311, 1946. 
Popea palawanensis Ludlow, 1914. Psyche, vol. 21, p. 31 (fe- 
male). Typ: Female (holotype) in U.S.N.M.* Type nocat- 

1ry: Philippines: Puerto Princesa, Palawan Island. 


plumiferus King and Hoogstraal New Guinea 
Aedes (Finlaya) plumiferus King and Hoogstraal, 1946. Journ. 
Washington Acad. Sci., vol. 36, p. 306 (male, female, larva). 
Type: Male (holotype) in U.S.N.M.* Typr tocatrry: Dutch 

New Guinea: Hollandia (Nailon). Hasrrar: Tree holes. 


prominens (Barraud) India; Indo-China; China; Celebes 

Finlaya prominens Barraud, 1923. Indian Journ. Med. Res., 

vol. 11, p. 228 (male, female). Typr: Male, female (cotypes) 

in British Museum.* Type vocauiry: India: Sukna, Darjeeling 
district (Barraud). Hasrrat: Tree holes and bamboos. 


seoulensis Yamada Korea 
Aédes seoulensis Yamada, 1921. Annot. Zool. Japon., vol. 10, 
p- 61 (female). Type: Females (cotypes) in Institute for 
Infectious Diseases, Tokyo. Tyrer tocantry: Korea: Keijo 
or Seoul, and Kanko (Hirayama). Hasrrar: Tree holes and 
bamboos. Remarks: Male, larva, egg described by Feng, Chi- 

nese Med. Journ., Suppl. 2, p. 518, 1988. 


terrens (Walker) Mexico to Brazil; Argentina 

Culex terrens Walker, 1856. Insecta Saundersiana, Diptera, vol. 

1, p. 429 (male). Typrr: Male (holotype) in British Museum 

(identified as type by Waterhouse). Tyre Locauiry: South 
America. Haprrar: Tree holes and bamboos. 
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Aédes (Finlaya) oswaldi, Lutz, var. braziliensis Gordon and 
Evans, 1922. Ann. Trop. Med. and Parasit., vol. 16, p. 329 
(male). Typr: Male (2 cotypes) in Liverpool School of Tropi- 
cal Medicine. Type Locatrry: Brazil: Macapa, 15 miles from 
Manaos on Rio Negro (Gordon). 

Gualteria Oswaldi Lutz, 1904. Zn Bourroul, Mosquitos do Brasil, 
p. 47 (sex not given). Type: Nonexistent. Typr Locality: 
Brazil: Rio de Janeiro, Minas e Sio Paulo. Remarks: On p. 
47 no definition is given; on p. 66 the combination is Haema- 
gogus Oswaldi Lutz, and here a definition is given. 


terrens var. metoecopus Dyar Ecuador 
Aédes metoecopus Dyar, 1925. Insecutor Inscitiae Menstruus, 
vol. 13, p. 30 (male, female). Typ: Male, female (cotypes) 
in U.S.N.M.* Type rocauiry: Ecuador: F. Campos R. Hasr- 

TAT:? Remarks: Larva undescribed. 


terrens var. podographicus Dyar and Knab Mexico, Centra] Amer- 
ica, Venezuela 

Aedes podographicus Dyar and Knab, 1906. Proc. Biol. Soc. 
Washington, vol. 19, p. 165 (male, female). Typr: Male, fe- 
male (cotypes) in U.S.N.M.* Typr tocatiry: Salvador: San 
Antonio, west of Sonsonate (Knab). Hasrrar: Tree holes 
and bamboos. 

Aédes (Finlaya) heteropus Dyar, 1921. Insecutor Inscitiae Men- 
struus, vol. 9, p. 152 (male, female). Type: Male, female 
(cotypes) in U.S.N.M.* Type tocatrry: Costa Rica: Alajuela 
(Alfaro). 

Aédes terrens homoeopus Dyar, 1922. Insecutor Inscitiae Men- 
struus, vol. 10, p. 92 (male). Type: Males (cotypes) in 
U.S.N.M.* Typr Locariry: Costa Rica: Alajuela (Alfaro). 
Remarks: The Knab specimens from Cordoba, Mexico, are not 
labeled types. 

Verrallina insolita Coquillett, 1906. Can. Ent., vol. 38, p. 62 (fe- 
male). Type: Female (holotype) in U.S.N.M.* Type 
LocaLity : West Indies: Trinidad (Urich). 

Verrallina laternaria Coquillett, 1906. Proc. Ent. Soc. Wash- 
ington, vo]. 7, p. 184 (male). Typs: Male (holotype) in 
U.S.N.M.* Tyre tocaurry: West Indies: Trinidad (Busck). 


thorntoni Dyar and Knab Nicaragua; ?Panama; ?Brazil 
Aédes thorntoni Dyar and Knab, 1907. Journ. New York Ent. 
Soc., vol. 15, p. 10 (female). Male not known from Nicaragua. 

Tyre: Females (cotypes) in U.S.N.M.* Tyre Locauiry: Nic- 
aragua: Bluefields (Thornton). Hasrrar: Tree holes. Rer- 
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MARKS: Larva not known from Nicaragua. It is doubtful 
that material recorded from Panama by authors is cospecific. 


tsiliensis King and Hoogstraal New Guinea 

Aedes (Finlaya) tsiliensis King and Hoogstraal, 1946. Journ. 

Washington Acad. Sci., vol. 36, p. 805 (male). Female un- 

known. Type: Male (holotype) in U.S.N.M.* Typr Locariry: 

New Guinea: Tsili Tsili on the Watut River, a branch of the 

Markham River (King). Hasrrar: Tree hole. Remarxs: 
Larva not described. 


unicinctus Edwards Western and eastern Himalayas 
Aedes (Finlaya) unicinctus Edwards, 1922. Indian Journ. Med. 
Res., vol. 10, p. 266 (male). Typ: Male (holotype) in British 
Museum.* Tyre xtocatrry: India: Simla (Christophers). 
Hasrrat: Tree holes. Remarks: Female, larva, described by 
Barraud, Fauna British India, Diptera, vol. 5, p. 170, 1934. 


watasei Yamada Japan 
Aédes watasei Yamada, 1921. Annot. Zool. Japon., vol. 10, p. 64 
(female). Male undescribed. Tyre: Female (holotype) in the 
Institute for Infectious Diseases, Tokyo. Typr Loca.ity: 
Japan: Omura, Kiushu (Yamada). Hasrrar: Not given. Rer- 
MARKS: Larva described (? watasei) by LaCasse and Yamaguti. 
Mosquitoes of Japan, pt. 2, p. 80, 1947. 


Group C (LONGIPALPIS-group) 


barnardi Edwards South Africa 
Aedes (Finlaya) barnardi Edwards, 1924. Ann. South African 
Mus., vol. 19, p. 161 (female). Male unknown. Type: Female 
(cotypes) in Capetown and British Museum.* TyYpr LocaALity: 
Africa: Oudebosch, Cape Province (Barnard). Hansrrat: ? 
Remarks: Larva unknown. 


embuensis Edwards Kenya 

Aédes (Finlaya) embuensis Edwards, 1930. Bull. Ent. Res., vol. 

21, p. 295 (female). Typr: Female (holotype) in British 

Museum.* Typr Locauity: Africa: Embu, Kenya (Orde- 

Browne). Hasrrat: Tree holes. Remarks: Larva undescribed. 

Male and pupa described by van Someren, Proc. Roy. Ent. Soc. 
London, ser. B, vol. 16, p. 180, 1947. 


fulgens (Edwards) East Africa; northern Rhodesia 
Ochlerotatus (F.) fulgens Edwards, 1917. Bull. Ent. Res., vol. 
7, p. 213 (male, female). Type: Male (holotype) in British 
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Museum.* Typr Locatity: Africa: Zanzibar (Aders). Hasr- 
rat: Tree holes and rock pools. Remarks: Larva described by 
Hopkins, Bull. Ent. Res., vol. 33, p. 176, 1942. Pupa by De 
Meillon, Parent, and Black, Bull. Ent. Res., vol. 36, p. 99, 1945. 


ingrami Edwards West Africa; Kenya; Uganda; Nyasaland 

Aédes (Finlaya) ingrami Edwards, 1930. Bull. Ent. Res., vol. 

21, p. 296 (male, female). Typr: Female (holotype) in British 

Museum.* Typr Locauiry: Africa: Aburi, Gold Coast (In- 
gram). Hasrrar: Tree holes and bamboos. 


longipalpis (Griinberg) West Africa 
Stegomyia longipalpis Grinberg, 1905. Zool. Anz., vol. 29, p. 383 
(female). Type: Two females (cotypes) in Zoological Museum, 
Berlin. Tyrer vocarrry: Africa: Duala, Cameroons (Jupitza). 
Haprrar: Tree holes and bamboos. Remarks: Larva described 
by Hopkins, Bull. Ent. Res., vol. 33, p. 176, 1942. 
Stegomyia pollinctor Graham, 1910. Ann. Mag. Nat. Hist., ser. 
8, vol. 5, p. 271 (male, female). Type: Female (holotype) in 
British Museum.* Type tocauiry: Africa: Lagos, Nigeria 
(Graham). 


madagascarensis van Someren Madagascar 
Aédes (Finlaya) madagascarensis van Someren, 1949. Proc. 
Roy. Ent. Soc. London, ser. B, vol. 18, p. 7 (female). Male 
unknown. Type: Female (holotype, but labeled allotype) in 
British Museum.* Typr Locariry: Madagascar: Sakaramy, 

near Diego Suarez. Hapirar: ¢ Remarks: Larva unknown. 


monetus Edwards Madagascar 
Aédes (Finlaya) monetus Edwards, 1935. Bull. Ent. Res., vol. 

26, p. 132 (female). Male unknown. Type: Female (holo- 

type) in British Museum.* Tyr Locarrry: Madagascar: Mae- 
vatanane (Lamborn). Hasrrar: ? Remarks: Larva unknown. 


nyasae Edwards Nyasaland 

Aédes (Finlaya) nyasae Edwards, 1930. Bull. Ent. Res., vol. 21, 

p- 296 (male, female). Typs: Female (holotype) in British 

Museum.* Typr rocaurry: Africa: Fort Johnston, Nyasaland 

(Lamborn). Hasrrar: Tree holes. Remarks: Larva not de- 
scribed. 


phillipi van Someren Madagascar 


Aédes (Finlaya) phillipi van Someren, 1949. Proc. Roy. Ent. 
Soe. London, ser. B, vol. 18, p. 7 (male). Female unknown. 
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Tyre: Male (holotype) in British Museum.* Type Locauiry: 
Madagascar: Sakaramy, near Diego Suarez. Hasrrat: Tree 
holes. Remarks: Larva not described. 


pulchrithorax Edwards Kenya 
Aédes (Finlaya) pulchrithorax Edwards, 1939. Proc. Roy. Ent. 
Soc., ser. B, vol. 8, p. 17 (sexes not given). Typr: Male (holo- 
type) and female (allotype) in British Museum.* Type 1o- 
cauity : Africa: Nairobi, Kenya (MacDonald). Hasrrar: Tree 
holes. Remarks: Larva described by MacDonald, Proc. Roy. 

Ent. Soc., ser. B, vol. 8, p. 17, 1939. 


wellmanii (Theobald) Angola 
Danielsia wellmanii Theobald, 1905. Entomologist, vol. 38, p. 103 
(female). Typr: Female (holotype) in British Museum.* 
Typr ocauity : Africa: Bihe, Angola (Wellmann). Hasirart: ? 
Remarks: Maile and larva described by Robinson, Journ. Ent. 

Soc. Southern Africa, vol. 11, p. 66, 1948. 


Group D (AUREOSTRIATUS-group: HULECOETEOMYIA) 


abadsantosi Baisas Philippines 

Aedes (Finlaya) abadsantosi Baisas, 1946. Philippine Month. 

Bull. Bur. Health, vol. 22, p. 25 (male, female, pupa, larva). 

Type: Male (holotype) in Philippine Bureau of Health, 

Manila.* (Male genitaliaexamined). Typr Locauity: Philip- 

pines: Llavac, Infanta Municipality, Luzon Island (Baisas). 
Hasrrat: Rock holes in stream beds. 


aureostriatus (Doleschall) Sumatra; Java; Celebes; Kabaena ; 
Alor; Soembawa; Timor; Ceram; 
Amboina; Dutch New Guinea 


Culex aureostriatus Doleschall, 1851. Nat. Tijdschr. Nederl.- 
Ind., vol. 14, p. 385 (female). Male not specifically described. 
Typr: Nonexistent. Type wocaurry: Amboina. Hasrrar: 
Tree holes. Remarks: Larva not described. 


aureostriatus var. greenii (Theobald)® India; Ceylon; Assam; 
Sumatra; Java 

Howardina Greenii Theobald, 1903. A monograph of the Culi- 
cidae or Mosquitoes, vol. 3, p. 289 (female). Tyrs: Female 
(holotype) in British Museum.* Typr tocariry: Ceylon: 
Peradeniya (Green). Hasrrar: Tree holes and bamboos. 





® Varietal status used, following Edwards, in Barraud, Fauna British India, Diptera, 
vol. 5, p. 442, 1934. 
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Remarks: Male and larva described in Barraud, Fauna Brit. 
India, Diptera, vol. 5, p. 184, 1934. 


aureostriatus var. kanaranus (Barraud) India 

Finlaya greeni (Theo.) var. Ranarana Barraud, 1924. Indian 

Journ. Med. Res., vol. 11, p. 850 (male, female). Type: Fe- 

male (holotype), in British Museum according to Barraud 

(1934) but it has not been located there. Tyrr LocaLirYy: 

India: Karwar, northern Kanara (Barraud). Hasrrar: ! 

Tree holes and bamboos. Remarks: Larva not specifically 
described. 

Aédes (Finlaya) greeni (Theobald) var. kanaranus Barraud, 

1934. Fauna British India, Diptera, vol. 5, p. 185. Emendation. 


burgosi Baisas Philippines 

Aedes (Finlaya) burgosi Baisas, 1946. Philippine Month. Bull. 

Bur. Health, vol. 22, p. 27 (male, female, pupa, larva). Type: 

Male (holotype), genitalia in Philippine Bureau of Health, 

Manila. Remainder nonexistent. Typz Locatrry : Philippines: 

Titunod Creek, in Kolambugan, Lanao, Mindanao Island 
(Guinto). Hasrrat: Rock holes in stream beds. 


candidoscutellum Marks Queensland, New South Wales; New 
Guinea 
Aédes (Finlaya) candidoscutellum Marks, 1947. Univ. Queens- 
land Pap., Dept. Biol., vol. 2, pt. 6, p. 1 (male, female, pupa, 
larva). Type: Female (holotype) in University of Queens- 
land.* Type tocatrry: Australia: Binna Burra, Lamington 
National Park, Queensland (Perkins). Hanrrar: Tree holes 

and a rock pool. 


chrysolineatus (Theobald) India; Siam; Malaya; Indo-China; 
Jaya; Sumatra 

Howardina chrysolineata Theobald, 1907. A monograph of the 
Culicidae or mosquitoes, vol. 4, p. 218 (female). Tyrr: Female 
(holotype) in British Museum.* Tyre rocauity: Ceylon: 
Pundabroya (Pundaluoya) (Green). Hasrrar: Tree holes, 
rock holes in stream beds, bamboos, Colocasia, and occasionally 
artificial containers. 

Hulecoeteomyia trilineata Leicester, 1904 (nec Theobald, 1901). 
In Theobald, Entomologist, vol. 27, p. 163 (male, female). 
Typrr: Male, female (cotypes) in British Museum,* Tyre 
LOCALITY: Malaya: Kuala Lumpur (Leicester). 
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Culex (?) japonicus var. ceylonica Theobald, 1910. A mono- 
graph of the Culicidae or mosquitoes, vol. 5, p. 391 (female). 
Type: Two females (one cotype) in British Museum.* Type 
LocALITyY : Ceylon: Peradeniya (Green). 


formosensis Yamada Formosa; Yunnan; Assam; India; Bali; 

Sumatra; ?Java 

Aédes formosensis Yamada, 1921. Annot. Zool. Japon., vol. 10, 

p. 67 (female). Type: Females (cotypes) in Institute for 

Infectious Diseases, Tokyo. Typs tLocatiry: Formosa: 

Kakubanzan (Hirayama). Hasrrar: Bamboos and Colocasia. 

Finlaya khasiana Barraud, 1923. Bull. Ent. Res., vol. 13, p. 407 

(male, female). Type: Male, female (cotypes) in British 

Museum.* Tyre tocatiry: Assam: Shillong, Khasi Hills 
(Barraud). 


gracilelineatus Bonne-Wepster New Guinea 
Aedes (Finlaya) gracilelineatus Bonne-Wepster, 1937. Med. 
Dienst. Volks. Ned.-Ind., vol. 26, p. 92 (male, female). Typr: 

Male, female (cotypes) in Institute of Tropical Hygiene, 
Amsterdam.* ‘Typr Locatiry: Western New Guinea: Anggi 
Lakes, 2,000 meters. Hasrrar: ? Remarxks: Larva unknown. 


harveyi (Barraud) Yunnan; India; Ceylon; Sumatra; 
tJava; ?Bali 
Finlaya harvey? Barraud, 1923. Bull. Ent. Res., vol. 13, p. 407 
(male, female). Typn: Male, female (cotypes) in British 
Museum.* Type snocaurry: India: Kurseong, Darjeeling 
District, eastern Himalayas (Barraud). MHasrrar: Cement 
cistern. Remarks: Larva described by Carter and Wijesun- 

dara, Ceylon Journ. Sci., vol. 23, p. 141, 1948. 


harveyi var. nigrorhynchus Brug Java 
Aedes (Finlaya) harveyi var. nigrorhynchus Brug, 1931. Arch. 
Hydrobiol. Suppl., vol. 9, p. 28 (female). Type: Nonexistent. 
Typr Locauity: Java: Djajasana, Preanger Regentschappen, 

1,400 meters (Thienemann). Hasrrar: Tree hole. 


japonicus (Theobald) Japan; Soviet Far East; China 

Culex japonicus Theobald, 1901. A monograph of the Culicidae 

or mosquitoes, vol. 1, p. 385 (female). Tyre: Females 

(cotypes) in British Museum.* Type tocaniry: Japan: 

Tokyo (Woods). Hasrrar: Rock holes in stream beds. Occa- 
sionally artificial containers. 
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Aédes (Finlaya) eucleptes Dyar, 1921. Insecutor Inscitiae 
Menstruus, vol. 9, p. 147 (male, female). Typr: Male holo- 
type) in U.S.N.M.* Typrr LocaLity: China: Canton 
(Howard). 


jugraensis (Leicester) Malaya 
Helecocteomyia jugraensis Leicester, 1908. Culicidae of Malaya, 
p. 109 (male, female). Tyre: Male, female (cotypes), non- 
existent. Tyrr rocatity: Malaya: Jugra (Leicester). Hast- 

vat: Water collected in fallen forest leaves. 


keefei King and Hoogstraal New Guinea; northern Queensland 
Aedes (Finlaya) keefei King and Hoogstraal, 1946. Journ. 
Washington Acad. Sci., vol. 36, p. 311 (male, female, larva). 
Typr: Female (holotype) in U.S.N.M.* Typr Locaity: New 
Guinea: K. B. Mission, Milne Bay, Papua. Hasrrar: Tree 
holes. 


koreicus (Edwards) Korea; China; Japan 

Ochlerotatus (F.) koreicus Edwards, 191%. Bull. Ent. Res., vol. 

7, p. 212 (male, female). Tyre: Male (holotype) in British 

Museum.* ‘Typrr Locatity: Korea (Mills). Hasrrar: Rock 
pools and artificial containers. 


okinawanus Bohart Okinawa 
Aedes (Finlaya) okinawanus Bohart, 1946. Proc. Biol. Soc. 
Washington, vol. 59, p. 39 (male, female, larva). Typs: Male 
(holotype) in U.S.N.M.* Type Locariry : Okinawa: Okuma 
(Harnage). Hasrrar: Tree holes. 


pallirostris Edwards Assam 
Aedes (Finlaya) pallirostris Edwards, 1922. Indian Journ. 
Med. Res., vol. 10, p. 270 (female). Male unknown. ‘TYPE: 
female (holotype) in British Museum.* Type LOCALITY: 
Assam: Golaghat, Sibsagar district (Christophers). Hasrrar: 
Bamboos. Remarks: Larva not described. 


quasirubithorax (‘Theobald) Queensland; New South Wales; 
New Guinea 
Culex quasirubithorax Theobald, 1910. A monograph of the 
Culicidae or Mosquitoes, vol. 5, p. 848 (female). TYPE: Female 
(holotype) in British Museum.* Tyre Loca.iry : Austraha: 
Kuranda, Queensland (Bancroft). Hasrrar: Tree holes, a 
concrete well, and a rock pool. Remarks: Male, larva are 
described by King and Hoogstraal, Journ. Washington Acad. 

Sci., vol. 36, p. 318, 1946. 
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rizali (Banks) Philippines 
Culex rizali Banks, 1906. Philippine Journ. Sci., vol. 1, p. 999 
(female). Male unknown. Tyrn: Female (holotype), non- 
existent. Type tocatiry: Philippines: Canlaon Volcano, 
Mount Siya-Siya, 760 meters, Negros Occidental Province, 
Negros Island (Banks). Hasrrarv: Larva unknown. 


saxicola Edwards Sumatra; Java; Malaya; Siam; Philippines; 
India; Assam 

Aedes (Finlaya) saxicola Edwards, 1922. Indian Journ. Med. 
Res., vol. 10, p. 466. New name for fluviatilis Leicester. 
Hasgrrat: Rock holes in stream beds. ?’Tree hole. 

Hulecoeteomyia fluviatilis Leicester, 1908 (nec Lutz, 1904). 
Culicidae of Malaya, p. 111 (male, female). Typr: Nonexist- 
ent. Typr rocanity: Malay Peninsula: Ulu Gombak (Lei- 
cester). 

Finlaya greigi Barraud, 1923. Bull. Ent. Res., vol. 13, p. 406 
(male, female). Tyrr: Male, female (cotypes) in British 
Museum.* Typr nocaniry: Assam: Haflong, Cachar Hills 
(Barraud). 


scutellalbum Boshell-Manrique South America; Colombia 
Aédes (Finlaya) scutellalbum Boshell-Manrique, 1939. Rev. 
Ent., vol. 10, p. 309 (male, female, larva). Typr: Male (holo- 
type) in U.S.N.M.* Tyrer tocartrry: South America: Rio 
Upin, Municipality of Restrepo, Intendencia del Meta, Colom- 

bia (Hermandez). Haprrar: Rock pools in stream beds. 


sherki Knight Philippines 
Aedes (Finlaya) sherki Knight, 1947. Ann. Ent. Soc. Amer., 
vol. 40, p. 645 (male, female, larva). Tyrer: Male (holotype) 
in U.S.N.M.* Typr tocauiry: Philippines: Baguio, city of 
Baguio Province, Luzon Island (Rozeboom). Hasrrar: Rock 

holes in stream beds. Occasionally artificial containers. 


sintoni (Barraud) Kashmir; western Himalayas 
Finlaya sintoni Barraud, 1924. Indian Journ. Med. Res., vol. 11, 
p. 967 (male, female). Tyre: Male (holotype) in British Mu- 
seum.* Type Locatiry: India: Ferozepore Nullah, near 
Tangmarg, Kashmir, over 7,000 feet (Sinton). Hasrrar: 

Rock pools in stream beds. Remarks: Larva not described. 


togoi (Theobald) Japan; China; eastern Siberia 
Culicelsa togot Theobald, 1907. A monograph of the Culicidae 

or mosquitoes, vol. 4, p. 379 (female). Tyre: Female (holo- 

type) in the British Museum.* ‘Type LocaLiry: Japan: Osaka. 
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Hasirar: Artificial containers and rock pools. Fresh or 
saline water, near seacoast. Remarks: Male, larva described 
by Bohart and Ingram, NavMed, No. 1055, p. 66, 1946. 


wasselli Marks Queensland 
Aédes (Finlaya) wasselli Marks, 1947. Univ. Queensland Pap., 
Dept. Biol., vol. 2, pt. 6, p. 9 (female). Male unknown. Types: 
Female (holotype) in University of Queensland.* Typr 1Lo- 
oatity: Australia: Mountain Creek, at southern foot of Bu- 
derim Mountain, southern Queensland (Wassell). Hasrrar: ? 
Remarks: Larva unknown. 


Group E (MEDIOVITTATUS group: GYMNOMETOPA) 


albilabris Edwards Solomon Islands 
Aédes (Finlaya) albilabris Edwards, 1925. Bull. Ent. Res., vol. 
15, p. 258 (female). Male described by Edwards, Bull. Ent. 
Res., vol. 17, p. 110, 1926. Typr: Female (holotype) in Brit- 
ish Museum.* Type Locaniry: Solomon Islands: Tulagi 
Island (Carment). Hasirat: Tree holes. Remarks: Larva 
described by Paine and Edwards, Bull. Ent. Res., vol. 20, p. 

315, 1929. 


banksi Edwards Philippines 
Aedes (Finlaya) banksi Edwards, 1922. Indian Journ. Med. 
Res., vol. 10, p. 270 (male, female). Tyre: Male (holotype) in 
British Museum.* Tyr tocatrry: Philippines: Montalban, 
Rizal (Banks). Hagrrat: Rock holes in stream bed. Re- 
MARKS: Larva not described. 


elsiae (Barraud) Assam; Cochinchina; China 

Finlaya elsiae Barraud, 1923. Bull. Ent. Res., vol. 13, p. 406 
(male, female). Tyrn: Male, female (cotypes) in British 
Museum.* Type nocatiry: Assam: Shillong, Khasi Hills 
(Barraud). Hasrrar: Rock pools and tree hole. 

Aedes (Finlaya) simulatus Barraud, 1931. Indian Journ. Med. 
Res., vol. 19, p. 611 (female). Tyre: Female (holotype) in 
Malaria Survey Institute collection, Kasauli, India. Typr 
LocaLiry : Assam: Haflong, Cachar Hills (Barraud). 


hatorii Yamada Formosa 
Aédes hatorit Yamada, 1921. Annot. Zool. Japon., vol. 10, p. 70 
(male). Female undescribed. Tyrer: Male (holotype) in 
Institute for Infectious Diseases, Tokyo. Typr tLocauitry: 
Formosa: Taihoku (Hatori). Hasrrar: ? Remarks: Larva 
unknown. 
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hegneri Causey Siam 

Aédes (Finlaya) hegneri Causey, 1937. Journ. Parasitol., vol. 

23, p. 548 (male, female). Tyrs: Male (holotype), stated as 

being in U. S. N. M. but has not been deposited there. Typr 

LocaLity: Siam: Chang (Causey). Hasnrrats: Rock pools. 
Remarks: Larva undescribed. 


macdougalli Edwards Ceylon; India; Java; Sumatra 
Aedes (Finlaya) macdougalli Edwards, 1922. Indian Journ. 
Med. Res., vol. 10, p. 271 (male, female). Type: Male (holo- 
type) in British Museum.* Types nocarrry: Ceylon: Diyata- 

lawa (MacDougall). Hasrrar: Bamboos and rock pools. 


macfarlanei (Edwards) Hong Kong; Cochinchina; Sumatra 
Ochlerotatus macfarlanei Edwards, 1914. Bull. Ent. Res., vol. 5, 
p. 78 (male, female). Type: Male (holotype) in British 
Museum.* Typr tocarity: Hong Kong (Macfarlane). Has- 
1raT: Rock pools in stream beds. Remarks: Larva described 

in Barraud, Fauna British India, Diptera, vol. 5, p. 181, 1984. 


mallochi Taylor Queensland; New South Wales 
Aédes (Finlaya) mallochi Taylor, 1944. Proc. Linn. Soc. New 
South Wales, vol. 69, p. 121 (female). Male undescribed. 
Tyre: Female (neotype) in School of Public Health and Tropi- 
cal Medicine, University of Sydney.* Tyre tocatrry: Aus- 
tralia: Eidsvold (Brancroft), Hanrrrar: Tree hole. Re- 
maAkxKS: Larva undescribed. No types were designated by Tay- 
lor. Therefore, a female specimen from the type location has 

been designated neotype at this time. 


mediovittatus (Coquillett) Antilles; Virgin Islands; Venezuela 
Stegomyia mediovittata Coquillett, 1906. Can. Ent., vol. 38, 
p- 60 (male, female). Tyre: Male, female (cotypes) in 
U.S.N.M.* Typr tocauiry: West Indies: San Domingo 
(Busck). Hasrrat: Tree holes and artificial containers. RE- 
MARKS: Larva described by Dyar, Mosquitoes of America, p. 
227, 1928. 
Aedes uncatus Grabham, 1907. Can. Ent., vol. 39, p. 25 (male, 
female, larva). Type: Male, female (cotypes) in U.S.N.M.* 
Type Locaity : Jamaica: Kingston (Grabham). 


notoscriptus (Skuse) Australia; New Zealand ; New Caledonia; 
New Guinea; New Britain 

Culex notoscriptus Skuse, 1889. Proc. Linn. Soc New South 
Wales, vol. 3, p. 1738 (male, female). Male described by Brug, 

Bull. Ent. Res., vol. 25, p. 513, 1934. Type: Male, female (co- 
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types) in Macleay Museum, University of Sydney. TYPE LOo- 
catiry: Australia: Sydney, New South Wales (Masters and 
Skuse). Hasrrar: Tree holes, rock pools, fallen palm fronds, 
and artificial containers. Remarks: Larva described by Lee, 
An atlas to the mosquito larvae of the Australasian region, p. 
57, 1944. 


notoscriptus var. montanus Brug Java 
Aedes (Finlaya) notoscriptus (Skuse) var. montana Brug, 1939. 
Tijdschr. Ent., vol. 82, p. 104 (male). Female not described. 
Tyrr: Male (holotype) in British Museum.* Type Locariry: 
Java: Lembang, 1,250 meters (Brug). Hasrrar: Tree hole. 
Remarks: Larva not described. 


pseudotaeniatus (Guiles) India; Assam; Burma; Ceylon 

Culex pseudotaeniatus Giles, 1901. Journ. Bombay Nat. Hist. 

Soc., vol. 13, p. 607 (sexes not stated). Type: Male, female 

(cotypes) in British Museum.* Typr Locaity: India: Naimi 

Tal, 7,000 feet (Giles). Hasrrar: Tree holes, rock pools, and 
artificial containers. 


quinquelineatus Edwards Queensland 
Aedes (Finlaya) quinguvelineatus Edwards, 1922. Bull. Ent. 
Res., vol. 13, p. 93 (female). Male unknown. Type: Female 
(holotype) in British Museum.* Type Locanity: Australia : 
Queensland (Bancroft). Haxsrrar: ? Remarks: Larva un- 
known. 


shortti (Barraud) Kashmir; Assam; Sumatra 
Finlaya shortti Barraud, 1923. Bull. Ent. Res., vol. 13, p. 405 
(male, female). Tyre: Male, female (cotypes) in British Mu- 
seum.* Type tocanity: Assam: Shillong, Khasi Hills (Bar- 
raud). Hasrrar: Rock pools. 


Group F (ALBOANNULATUS-group: DANIELSIA) 


alboannulatus (Macquart) Australia 

Culex albo-annulatus Macquart, 1849. Diptéres exotiques nou- 

veaux ou peu connus, Suppl. 4, p. 10 (female) ; Mémoires, p. 

314, 1850. Male described by Theobald, A monograph of the 

Culicidae or mosquitoes, vol. 1, p. 391, 1901. Typr: Location 

unknown. Typexocauity: Australia. Hasrrar: Ground and 

rock pools, occasionally in brackish marshes. Remarks: Larva 

described by Lee, Atlas of mosquito larvae of the Australasian 
region, p. 60, 1944. 
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albocinctus (Barraud) Yunnan; Western Himalayas 

Finlaya albocincta Barraud, 1924. Indian Journ. Med. Res., vol. 

11, p. 1002 (male, female). Type: Male, female (cotypes in 

British Museum.* Tyre tocatiry: India: Solan, western 
Himalayas, 4,000 feet (Barraud). Hasrrar: Tree holes. 


albotaeniatus (Leicester) India; Malaya; Sumatra 
Danielsia alboteniata Leicester, 1904. Zn Theobald, Entomolo- 
gist, vol. 37, p. 111 (male, female). Typr: Male, female (co- 
types) in British Museum.* Typr nocanrry: Malay Peninsula: 
Kuala Lumpur (Leicester). Hasirat: Bamboos. REMaRKs: 
Larva not completely described. 


albotaeniatus var. mikiranus Edwards Yunnan; India; Assam 

Aedes (Finlaya) mikiranus Edwards, 1922. Indian Journ. Med. 

Res., vol. 10, p. 269 (female). Male not specifically described. 

Type: Female (holotype) in British Museum.* Typs Locat- 

iry: Assam: Mikir Hills, Sibsagar district (Christophers). 
Hasirat: Bamboos. Remarks: Larva not described. 


alektorovi Stackelberg Siberia 

Aédes (Finlaya) alektorovi Stackelberg, 1943. Bull. Ent. Res., 

vol. 34, p. 311 (male). Female unknown. Type: Male holo- 

type) in Zoological Institute, Academy of Sciences, Leningrad. 

Type Ltocauity: Southeastern Siberia: Kamenushka, district 

of Shkotovo, Ussuri Land (Montshadsky). MHasirar: ? 
Remarks: Larva unknown. 


alticola Bonne-Wepster New Guinea 

Aedes (F.) alticola Bonne-Wepster, 1948. Treubia, vol. 19, p. 

313 (female). Male unknown. Type: Female (holotype) in 

Institute of Tropical Hygiene, Amsterdam.* Typr LocaLity: 

Dutch New Guinea: Scree Valley at foot of Mount Wil- 

helmina, 38,800 meters (Toxopeus). Hasrrar: ? Remarks: 
Larva unknown. 


anggiensis Bonne-Wepster New Guinea 
Aedes (Finlaya) anggiensis Bonne-Wepster, 19387. Med. Dienst 
Volks. Ned.-Ind., vol. 26, p. 97 (male, female). Tyre: Male, 
female (cotypes) in Institute of Tropical Hygiene, Amster- 
dam.* Typr Locauity: Dutch New Guinea: Anggi Lakes, 

2,000 meters. Haprrat: ? Remarks: Larva unknown. 


argenteitarsis Brug New Guinea 

Aédes (Finlaya) argenteitarsis Brug, 1932. Bull. Ent. Res., vol. 

23, p. 76 (female). Tyrrz: Female (holotype) in British 

Museum.* Type nocauity: Dutch New Guinea: Upper 
Digoel River (de Rook). Hasrrar: Fallen leaves. 
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auridorsum Edwards Queensland 
Aédes (Finlaya) auridorsum Edwards, 1922. Bull. Ent. Res., 
vol. 12, p. 93 (male, female). Typz: Female (holotype) in 
British Museum.* Tyrer wocauiry: Australia: Eidsvold, 
Queensland (Bancroft). Haxrrar: Tree holes. Remargs: 
Pupa and larva described by Marks, Univ. Queensland Pap., 

Dept. Biol., vol. 2, pt. 8, p. 24, 1948. 


auronitens Edwards Western Himalayas 

Aedes (Finlaya) auronitens Edwards, 1922. Indian Journ. 

Med. Res., vol. 10, p. 268 (male, female). Typr: Male (holo- 

type) in British Museum.* Typr Locaniry: India: Simla 
(Christophers). Hazrrar. Tree holes. 


australiensis (Theobald) Queensland 
Leucomyia australiensis Theobald, 1910. A monograph of the 
Culicidae or mosquitoes, vol. 5, p. 318 (female). Male un- 
known. Tyre: Female (holotype) in British Museum.* Type 
LocaLity: Australia: Stannary Hills, Queensland (Bancroft). 
Hasrrar: Tree holes. Remarks: Pupa and larva described by 
Marks, Univ. Queensland Pap., Dept. Biol., vol. 2, pt. 8, p. 3, 

1948. 


biocellatus (Taylor) New South Wales; Queensland 
Culex biocellatus Taylor, 1914. Proc. Linn. Soc. New South 
Wales, vol. 39, p. 463 (female). Typz: Female (holotype) 
in School of Public Health and Tropical Medicine, University 
of Sydney.* Type rocariry: Australia: Hawkesbury River, 
Milson Island, New South Wales (Cleland). Hasrrar: Tree 
and stump holes. Remarks: Male, pupa, and larva described 
by Marks, Univ. Queensland Pap., Dept. Biol., vol. 2, pt. 8, p. 6, 

1948. 


christophersi Edwards Kashmir; Himalayas 

Aedes (Finlaya) christophersi Edwards, 1922. Indian Journ. 

Med. Res., vol. 10, p. 267 (female). Type: Female (holotype) 

in British Museum.* Type tocarity: India: Simla (Christo- 
phers). Hasrrat: Tree holes. 


clintoni Taylor New Guinea 

Aédes (Finlaya) clintoni Taylor, 1946. Proc. Linn. Soc. New 

South Wales, vol. 70, p.211 (male). Female unknown. Tyre: 

Male (holotype) in School of Public Health and Tropical Medi- 

cine, University of Sydney. Type Locauity: New Guinea: 

Lae, Territory of New Guinea (Clinton). Hasrrar: ? Re- 
MARKS: Larva unknown. 
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derooki Brug Moluccas 
Aédes (Finlaya) derooki Brug, 1932. Bull. Ent. Res., vol. 28, 
p. 75 (female). Maleunknown. Tyre: Female (holotype) in 
British Museum.* Typr Locauiry: Dutch East Indies: Ter- 
nate, Moluccas (de Rook). Hasrrar: Rock pools in stream 

bed. Remarks: Larva not described. 


dobodurus King and Hoogstraal New Guinea 

Aedes (Finlaya) dobodurus King and Hoogstraal, 1946. Proc, 

Ent. Soc. Washington, vol. 48, p. 37 (male, female, larva). 

Tyre: Female (holotype) in U.S. N. M.* Type vocatiry: New 

Guinea: Dobodura (Monlux). Hasrrar: Fallen leaves, cup 
fungi, and artificial containers. 


fengi Edwards China 

Aédes (Finlaya) fengi Edwards, 1935. Bull. Ent. Res., vol. 26, 

p. 131 (male, female). Type: Male (holotype) in British 

Museum.* Type tLocauiry: Central China: Muganshan, 

Chekiang (Feng). Hasrrar: Bamboo stumps. Remarks: 

Larva described by Li and Wu, 1934 Year Book Bur. Ent. 
(Hangchow), vol. 4, p. 96, 1935. 


fluviatilis (Lutz) Brazil; Guianas 

Culex fluviatilis Lutz, 1904. Jn Bourroul, Mosquitos do Brasil, 
p. 72 (sexes not given). Tyre: Nonexistent. TyPr LOCALITY: 
Brazil: Rio Grande, near Franca, Rio Mogy Guasst. 
Hasrrat: Rock holes in stream courses. Remarks: Male, fe- 
male, larva described by Dyar, Mosquitoes of America, p. 219, 
1928. 

Aédes draconarius Dyar, 1922. Insecutor Inscitiae Menstruus, 
vol. 10, p. 194 (male, female). Tyrr: Male, female (cotypes) 
inU.S.N.M.* Type xocarity: South America: Saint Laurent, 
Maroni River, French Guiana (Brimont). 

Danielsia mediomaculata Theobald, 1907. A monograph of the 
Culicidae or mosquitoes, vol. 4, p. 245 (male, female). Tyrer: 
?1in British museum. Tyrer Locanrry: South America: Para, 
Brazil (Goeldi). 

Danielsia tripunctata Theobald, 1907. A monograph of the 
Culicidae or mosquitoes, vol. 4, p. 247 (female). Typr: Fe- 
male (holotype) in British Museum. Tyrer Locatity: South 
America: Rio Grande, Brazil (Lutz). 


gilli (Barraud) Western Himalayas 
Finlaya gilli Barraud, 1924. Indian Journ. Med. Res., vol. 11, 
p- 1000 (male, female). Type: Male, female (cotypes) in 
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British Museum.* Type xocaurry: India: Krol Mountain, 
near Solan (Kalka-Simla road), 7,000 feet (Barraud). 
Hasirat: Tree holes. 


harperi Knight Philippines 

Aedes (Finlaya) harperi Knight, 1948. Proc. Ent. Soc. Washing- 

ton, vol. 50, p. 4 (male, female, larva). Type: Male (holotype) 

in U.S. N. M.* Tyee vocarry: Philippines: Ziz Zag Pass, 

Subic Bay, Zambales Province, Luzon (Rozeboom and 
MacMillan). Hasrrar: Bamboos. 


hollandius King and Hoogstraal New Guinea 
Aedes (Finlaya) hollandius King and Hoogstraal, 1946. Proc. 
Ent. Soc. Washington, vol. 48, p. 38 (male, female). TYPE: 
Female (holotype) in U.S.N.M.* Type LocanitY : Dutch New 
Guinea: Mount Dafonsero, Cyclops Range, Hollandia area, 
4,600 feet (Fullem and Cook). Hasrrar: Fallen leaves, tree 

holes, rock pool, and artificial containers. 


knabi (Coquillett) Mexico 

Culex knabi Coquillett, 1906. Proc. Ent. Soe. Washington, vol. 

7, p. 183 (female). Male unknown. Typr: Females (co- 

types) in U.S.N.M.* Type Locatiry: Mexico: Tehuantepec, 

state of Oaxaca. Hasrrat: Tree holes. Remarks: Larva de- 
scribed by Dyar, Mosquitoes of America, p. 997, 1928. 


lepchana (Barraud) India 

Finlaya lepchana Barraud, 1923. Indian Journ. Med. Res., vol. 

11, p.217 (male). Female unknown. Type: Male (holotype) 

‘n British Museum.* Tyre ocariry: India: Tindharia, Dar- 

jeeling district (Barraud). Hasrrar: Bamboos. Remarks: 
Larva not described. 


mackerrasi Taylor Queensland 
Aédes (Finlaya) mackerrasi Taylor, 1927. Bull. Ent. Res., vol. 

18, p. 68 (male, female). Tyre: Male (holotype) in School of 
Public Health and Tropical Medicine, University of Sydney. 

Type tocauity: Australia: Berner Creek, Innisfail district, 
northern Queensland (Taylor). Hasrrar: Rock pools and in 

water collected in a log canoe. Remarks: Larva undescribed. 


monocellatus Marks Queensland 
Aédes (Finlaya) monocellatus Marks, 1948. Univ. Queensland 
Pap., Dept. Biol., vol. 2, pt. 8, p. 14 (male, female, larva, pupa). 
Typr: Female (holotype) in University of Queensland.* Typr 
LocaLiry: Australia: Upper Cedar Creek, Queensland (Was- 

sell and Marks). Hasrrar: Tree holes. 
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novalbitarsis King and Hoogstraal New Guinea 

Aedes (Finlaya) novalbitarsis King and Hoogstraal, 1946. 
Proc. Ent. Soc. Washington, vol. 48, p. 146. New name for 
albitarsis Taylor. Hasrrar: A variety of small natural and 
artificial water containers. 

Leucomyta *? albitarsis Taylor, 1914 (nec albitarstis Ludlow, 1905). 
Trans. Ent. Soc. London 1914, p. 194 (female). ‘Trpn: Fe- 
male (holotype) in School of Public Health and Tropical Med- 
icine, University of Sydney. ‘Typr Lrocatiry: New Guinea: 
Lakekamu Gold Field (Giblin). 


occidentalis (Skuse) Australia; Tasmania 

Culex occidentalis Skuse, 1889. Proc. Linn. Soc. New South 
Wales, vol. 3, p. 1729 (female). Male not specifically de- 
scribed. Tren: Female (holotype) in Macleay Museum, 
University of Sydney.* Type tocariry: Australia: King 
Georges Sound, western Australia (Masters). Hasrrar: 
Ground and rock pools, brackish marshes, fallen palm fronds, 
concrete well, and holes in fallen logs. Remarks: Larva de- 
scribed by Lee, Atlas of the mosquito larvae of the Australasian 
region, p. 60, 1944. 

Culicada cumpstoni Taylor, 1914. Trans. Ent. Soc. London 1913, 
p. 692 (female). Type: Female (holotype) in School of Pub- 
lic Health and Tropical Medicine, University of Sydney.* 
Type Locariry: Australia: Melbourne, Victoria (Cumpston). 

Culicada demansis Strickland, 1911. Entomologist, vol. 44, p. 
202 (female). Tyrr: Female (holotype) in British Museum.* 
Type Locatity: Tasmania (Bancroft). 

Culicada hybrida Taylor, 1916. Proc. Linn. Soc. New South 
Wales, vol. 41, p. 568 (female). Type: Female (holotype) 
in School of Public Health and Tropical Medicine, University 
of Sydney.* Type tocatiry: Australia: Milson Island, New 
South Wales (Cleland). 

Culicelsa queenslandis Strickland, 1911. Entomologist, vol. 44, 
p- 179 (female). Typs: Female (holotype) in British 
Museum.* ‘Typr Locatiry: Australia: Queensland (Ban- 
croft). 

Culicelsa similis Strickland, 1911. Entomologist, vol. 44, p. 1382 
(female). Type: Female (holotype) in British Museum.* 
Type tocauiry: Australia: Mount Lofty, southern Australia 


(Cleland). 


occidentalis var. milsoni (Taylor) New South Wales; 
Queensland 

Culicada milsoni Taylor, 1915. Proc. Linn. Soc. New South 
Wales, vol. 40, p. 179 (male, female). Typr: Female (holo- 
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type) in School of Public Health and T ropical Medicine, Uni- 
versity of Sydney.* Location of male unknown. ‘TYPE LOCAL- 
iry: Australia: Milson Island, New South Wales (Ferguson). 
Haprrar: Ground and rock pools. Occasionally in brackish 
marshes. Remarks: Larva described by Lee, Atlas of the 
mosquito larvae of the Australasian region, p. 60, 1944. 

Hulecoeteomyia milsoni Taylor, 1916. Proc. Linn. Soc. New 
South Wales, vol. 41, p. 566 (female). Tyre: Female (holo- 
type) in School of Public Health and Tropical Medicine, Uni- 
versity of Sydney. Tyrr tocaurry: Australia: Milson Island, 
New South Wales (Cleland). 


palmarum Edwards (Queensland 

Aédes (Finlaya) palmarum Edwards, 1924. Bull. Ent. Res., vol. 

14, p. 382 (female). Tyrz: Female (holotype) in British 

Museum.* Tyrr vocauiry: Australia: Palm Island, Queens- 

land (Hill). WHasrrar: Fallen palm fronds, artificial con- 

tainers, cup fungi, bamboo, flower spathe, et cetera. REMARKS: 

Male, larva, and pupa described by Marks, University of 
Queensland Papers, Dept. Biol., vol. 2, pt. 8, p. 34, 1948. 


papuensis (Taylor) New Guinea; Solomon Islands 
Leucomyia australiensis, Theobald var. papuensis Taylor, 1914. 
Trans. Ent. Soc. London 19138, p. 193 (female). Txpr: Female 
(holotype) in School of Public Health and Tropical Medicine, 
University of Sydney.* Tyr Locatity: New Guinea: Milne 
Bay, Papua (Breinl). Hasrrar: Tree holes, ground pools, 

rock pools, and artificial containers. 


purpureus (Theobald) Queensland; western Australia; 
Northern Territory 

Molpemyia purpurea Theobald, 1910. A monograph of the Culi- 
cidae or mosquitoes, vol. 5, p. 479 (female). Male described by 
Taylor, Proc. Linn. Soc. New South Wales, vol. 69, p. 122, 1944. 
Type: Female (holotype) in British Museum.* Type Locanity: 
Australia: Stannary Hills, Queensland (Bancroft). Hasrrar: 
Tree holes. Remarks: Larva (of hamadryadis) described by 
Cooling in original description. 

Aédes (Finlaya) priestleyi hamadryadis Cooling, 1924. Comm. 
Australian Dept. Health Serv. Publ. 8, p. 24 (male, female). 
Tyrz: A male collected by Cooling exists in the collection of the 
School of Public Health and Tropical Medicine, University of 
Sydney,* which probably could be considered the type for this 
name. Tyrer wocatrry: Australia: Derby, western Australia 
(Cooling). 
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Aédes (Finlaya) pecuniosus Edwards, 1922. Bull. Ent. Res., 
vol. 13, p. 94 (female). Typr: Female (holotype) in British 
Museum.* Type Locatiry: Australia: Port Darwin, Northern 
Territory (Strangman). 

Calomyia priestleyi Taylor, 1914. Trans. Ent. Soc. London, 1913, 
p. 684 (female). Tyre: Female (holotype) in School of Public 
Health and Tropical Medicine, University of Sydney.* Typrx 
LocaLiry: Australia: Townsville, Queensland (Priestley). 


simlensis Edwards Western Himalayas 
Aedes (Finlaya) simlensis Edwards, 1922. Indian Journ. Med. 
Res., vol. 10, p. 269 (female). Male unknown. Tyrer: Female 
(holotype) in British Museum.* Typr Locaurtry: India: Simla 
(Christophers). Hasrrar: Tree holes. Remarks: Larva not 
described. 


stevensoni (Barraud) India 
Finlaya stevensoni Barraud, 1923. Indian Journ. Med. Res.. vol. 
11, p. 219 (male, female). Type: Male, female (cotypes) in 
British Museum.* Typr Ltocariry: India: Bombay, Deccan, 
Nagargali (Barraud). Hasrrar: Bamboos. Remarks: Larva 

not described. 


subalbitarsis King and Hoogstraal New Guinea 

Aedes (Finlaya) subalbitarsis King and Hoogstraal, 1946. 

Proc. Ent. Soc. Washington, vol. 48, p. 144 (male, female, larva). 

Tyrr: Female (holotype) in U.S.N.M.* Tyre vocaurry : Dutch 

New Guinea: Mount Dafonsero, Cyclops Mountains, Hollandia 

area (Brewer). Hasrratr: Rock pools, rot holes, and artificial 
containers. 


subsimilis (Barraud) India 

Finlaya subsimilis Barraud, 1927. Indian Journ. Med. Res., 

vol. 14, p. 552 (male). Female unknown. Type: Male (holo- 

type) in British Museum.* Type tocarity: India: Sukna, 

Darjeeling District, 500 feet (Barraud). Hasrrar: Bamboo. 
Remarks: Larva unknown. 


toxopeusi Bonne-Wepster New Guinea 
Aedes (F.) toxopeusi Bonne-Wepster, 1948. Treubia, vol. 19, 

p. 315 (male, female). Tyrr: Female (holotype) in Institute 

of Tropical Hygiene, Amsterdam.* Typr Locatiry: New 
Guinea: Scree Valley, at the foot of Mount Wilhelmina, 3,800 
meters (Toxopeus). Hasrirat: ? Remarks: Larva unknown. 
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zoosophus Dyar and Knab Southwestern United States 

Aédes zodsophus Dyar and Knab, 1918. Insecutor Inscitiae Men- 
struus, vol. 5, p. 165, 1917 (female). Male not specifically de- 
scribed. Tyre: Female (holotype) in U.S.N.M.* Typs 
LOCALITY: United States: Kerrville, Tex. (Pratt). Hasrrar: 
Tree holes. Remarks: Larva not specifically described. Male 
described by Dyar, Mosquitoes of America, p. 222, 1928, under 
allen. 

Aédes alleni Turner, 1924. Insecutor Inscitiae Menstruus, vol. 
12, p. 84 (male). Type: Males (cotypes) in U.S.N.M.* Tyre 
LocaLiry: United States: Mission, Tex. (Turner). Remarks: 
Larva was described by Breland, Journ. New York Ent. Soc., 
vol. 57, p. 98, 1949. 


Group H (GENICULATUS-group: PROTOMACLEAYA) 


albolateralis (Theobald) India; Assam; Yunnan; Malaya; 
¢Philippines 
Stegomyia albolateralis Theobald, 1908. Rec. Indian Mus., vol. 
2, p. 289 (females). Typr: Female (holotype) in collection of 
Zoological Survey of India, Calcutta. Typx Locaniry: Assam : 
Sylhet (Hall) and Lungleh, Lushai Hills. Hasrrar: Tree 

holes and bamboos. 


alboniveus Barraud Eastern Himalayas 

Aédes (Finlaya) alboniveus Barraud, 1934. Fauna of British 

India, Diptera, vol. 5, p. 210 (male, female, larva). Typr: 

Male (holotype) in British Museum.* Typr Locairy: India: 

Kurseong, Darjeeling district, eastern Himalayas (Barraud). 
Hapsirar: Tree holes and bamboos. 


dissimilis (Leicester) Yunnan; Malaya; India 
Stegomyia Dissimilis Leicester, 1908. The Culicidae of Malaya, 
p- 91 (male, female). Typr: Male, female (cotypes) in British 
Museum.* Type tLocauiry: Malay Peninsula: Ampang 
and Ulu Klang (Leicester). Haxrrar: Tree holes. Remarks: 
Larva described by Barraud, Fauna of British India, Diptera, 

vol. 5, p. 204, 1934. 


dissimilis var. karwari (Barraud) India 
Finlaya dissimilis (Leic.) var. karwart Barraud, 1942. Indian 
Journ. Med. Res., vol. 11, p. 865 (female). Male not specifically 
described. Type: Females (cotypes) in British Museum. 

Tyre Locauiry: India: Karwar, northern Kanara (Barraud). 
Hasrrat: Tree holes. Remarks: Larva not specifically 


described. 
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dorseyi Knight Palau Islands 
Aedes (Finlaya) dorseyi Knight, 1946. Journ. Washington 
Acad. Sci., vol. 36, p. 277 (male, female, larva). Typr: Male 
(holotype) in U.S.N.M.* Type tocauity: Palau Islands: 
Garakayo (Dorsey and Dybas). Hapnrrar: Tree holes and 
artificial containers. 


eatoni (Edwards) Madeira 
Ochlerotatus eatoni Edwards, 1916. Bull. Ent. Res., vol. 6, p. 358 
(male). Female unknown. Type: Male (holotype) in British 
Museum.* Typrr nocaurry: Madeira Islands: Monte Funchal, 

2,000 feet (Eaton). Haprrar: ? Remarks: Larva unknown. 


echinus (Edwards) Southern Europe; Asia Minor 
Ochlerotatus (Finlaya) echinus Edwards, 1920. Bull. Ent. Res., 
vol. 10, p. 183 (female). Male described by Martini, in 
Lindner: Die Fliegen palaearkt. Reg., vols. 11-12, p. 287, 
1931. Typr: Female (holotype) in British Museum.* Type 
LocaLiry: Macedonia: Stavros, near Salonica (Waterston). 
Hasrrar: Tree holes. Remarxs: Larva described by Edwards, 

Bull. Ent. Res., vol. 12, p. 320, 1921. 


geniculatus (Olivier) Europe; Asia Minor 

Culex geniculatus Olivier, 1791. Encycl. Meth. Hist. Nat. Ins., 
vol. 6, p. 184 (?). Tyre: Nonexistent. TYPE LocaLity: 
France: Paris. Hazrrat: Tree holes. Remarxs: Male, fe- 
male, larva described by Marshall, British Mosquitoes, p. 150, 
1938. 

Culex equinus Meigen, 1804. Classification und Beschreibung 
der Europiischen zweifliiglichen Insecten (Diptera), vol. 1, 
p. 3. Type: Unknown. Typrxocatity: ? RemarKs: We have 
not seen this reference. 

? Cul. lateralis Meigen, 1818. Syst. Beschr. Eur. Mett., vol. 1, 
p. 5 (sexes not given). Type: Nonexistent. Tyrr Locairy: ¢ 

Cul. ornaius Meigen, 1818. Syst. Beschr. Eur. Mett., vol. 1, p. 5 
(female). Type: Nonexistent. Typr Locaniry: ? 

Culex gutiatus Meigen, 1818, Syst. Beschr. Eur. Mett., vol. 1, p. 5 
(?). Tyee: Unknown. Tyrp Locatiry: ? Remarks: Ed- 
wards, Genera Insectorum, fasc. 194, p. 154, 1932, lists the fol- 
lowing original reference for this name: Syst. Beschr. Eur. 
Mett., vol. 6, p. 241, 1830. 

Culex albo-punctatus Rondani, 1872. Bull. Soc. Ent. Ital., vol. 
4, p.31 (male). Tyrs: Unknown. Tyrs Locauiry: ? 
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idjenensis Brug Malaya 
Aedes (Finlaya) niveus var. idjenensis Brug, 1934. Bull. Ent. 
Res., vol. 25, p. 513 (sex not stated, female by inference). 
Tyrr: One female (cotype) in Instituut voor Tropische Hy- 
giene, Amsterdam. Tyre Locatity: Malaya: Eastern part of 

the Archipelago. Haxrrat: ? Remarks: Larva not known. 


lacteus Knight Philippines 

Aedes (Finlaya) lacteus Knight, 1946. Journ. Washington Acad. 

Sci., vol. 36, p. 275 (male, female, larva). Type: Male (holo- 

type) in U.S.N.M.* Tyres tocatrry: Philippines: Cape Mel- 

ville, Balabac Island (Laffon and Johnson). Hasrrar: Tree 
holes. 


laoagensis Knight Philippines 
Aedes (Finlaya) laoagensis Knight, 1946. Journ. Washington 
Acad. Sci., vol. 36, p. 276 (male, female, larva). Typz: Male 
(holotype) in U.S.N.M.* Tyre rocauity: Philippines: Laoag, 
Tlocos Norte Province, Luzon Island (Hoogstraal). Hasrrat: 

Tree holes. 


leucocelaenus Dyar and Shannon Panama to Argentina 
Aédes leucocelaenus Dyar and Shannon, 1924. Journ. Wash- 
ington Acad. Sci., vol. 14, p. 484. New name for lewcomelas 
Lutz. Hasrrat: Tree holes. Remarks: Male, larva described 
by Komp, Proc. Ent. Soc. Washington, vol. 40, p. 260, 1938. 
Haemagogus leucomelas Lutz, 1904 (nec Meigen, 1804). Jn 
Bourroul, Mosquitos do Brasil, pp. 44, 66 (female). Tyres: 
Nonexistent. Typr Locauity: Brazil: States of Sio Paulo and 

Rio de Janeiro. 


leucomeres (Giles) Philippines 

Stegomyia leucomeres Giles, 1904. Journ. Trop. Med., vol. 7, p. 

367 (female). Male unknown. Tyvs: Female (holotype) in 

British Museum.* Tyrer xocairy : Philippines: Camp Stotsen- 

berg, Angeles, Pampanga Province, Luzon (Whitmore). 
Hasrrat: ? Remarks: Larva unknown. 


leucopleurus Rozeboom Philippines 
Aedes (Finlaya) leucopleurus Rozeboom, 1946. Journ. Parasit., 
vol. 32, p. 588 (male, larva). Female unknown. Tyrr: Male 
(holotype) in U.S.N.M.* Tyre xocauiry: Philippines: Ira- 
huan River, Palawan (Johnson and Laffon). Harrrar: Tree 

holes. 
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leucotaeniatus Komp Panama 
Aedes leucotaeniatus Komp, 1938. Proc. Ent. Soc. Washington, 
vol. 40, p. 261 (male, female). Tyrr: Male (holotype) in 
U.S.N.M.* Types tocauiry: Panama Canal Zone: Comacho 
(Shropshire). Hasrrar: Larva unknown. 


luzonensis Rozeboom Philippines 

Aedes (Finlaya) luzonensis Rozeboom, 1946. Journ. Parasit., 

vol. 32, p. 589 (male, female, larva). Tyrr: Male (holotype) 

in U.S.N.M.* Tyrer tocatrry: Philippines: Subic Bay, Luzon 

Island (MacMillan). Hasrrat: Tree holes. Occasionally 
artificial containers. 


niveoides Barraud India; Indo-China; Java; Sumatra 
Aédes (Finlaya) niveoides Barraud, 1934. Fauna of British 
India, Diptera, vol. 5, p. 211 (male, ? larva). Female unknown. 
Type: Male (holotype) in British Museum.* Typr Loca.ity: 
India: Nagargali, Bombay, Deccan (Barraud). Hasrirat: Tree 

holes and bamboos. 


niveus (Ludlow) Sumatra; Bali; Java; Flores; Malacca; 

Borneo; Siam; Philippines; India; 

Ceylon; Andamans 

Stegomyia niveus Ludlow, 1903. Journ. New York Ent. Soc., 

vol. 11, p. 189 (female). Typr: Female (lectotype) in British 

Museum.* Type wxocauiry: Philippines: Oras, Samar. 
Hasirat: Tree holes and bamboo stumps. Rock holes? 

Stegomyia pseudonivea Theobald, 1910. A monograph of the 

Culicidae or Mosquitoes, vol. 5, p. 176 (male). Tyrr: Male 

(lectotype) in British Museum.* Types vocatiry: Andaman 

Islands (Lowis). 


niveus nipponicus LaCasse and Yamaguti Japan 
Aedes (Finlaya) niveus nipponicus LaCasse and Yamaguti, 1948. 
Mosquito fauna of Japan and Korea, pt. 2, p. 79 (male, female, 
larva). Type: Location unknown. Typr Locaniry: Japan: 
Kyushu and Honshu. Hasrrat: Bamboos. Occasionally in 

stone vases and bowls. 


novoniveus Barraud India; Assam; Malaya 

Aédes (Finlaya) novoniveus Barraud, 1934. Fauna of British 

India, Diptera, vol. 5, p. 211 (male, female, larva). Tyrer: 

Male (holotype) in British Museum.* Tyrer Locauiry: India: 

Mungpoo, Darjeeling District, eastern Himalayas (Barraud). 
Hasirar: Tree holes and bamboos. 
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oreophilus (Edwards) India 
Ochlerotatus oreophilus Edwards, 1916. Bull. Ent. Res., vol. 6, 
p. 357 (female). Tyr: Female (holotype) in British Mu- 
seum.* Type Lvocauity: India: Gharia, Murree Hills, western 
Himalayas (? Howlett). Hasrrar: Tree holes. Remarks: 
Male, larva described by Barraud, Fauna of British India, Dip- 

tera, vol. 5, p. 192, 1934. 


paradissimilis Rozeboom Philippines 
Aedes (Finlaya) paradissimilis Rozeboom, 1946. Journ. Parasit., 
vol. 32, p. 587 (male, female, larva). Typ: Male (holotype) in 
U.S.N.M.* Tyre Locariry: Philippines: Cape Melville, Bala- 
bac Island (Johnson and Laffoon). Hasrrar: Tree holes, bam- 

boos, and palm stubs. 


peipingensis Feng China 

Aedes (F.) peipingensis Feng, 1938. Chinese Med. Journ., Suppl. 

2, p. 520 (male, female). Tyre: Two males, two females (co- 

types) in Division of Parasitology, Peiping Union Medical Col- 

lege, Peiping, China. Tyrr Locatiry: China: Peiping (Feng). 
Haprrar: Tree holes. Remarks: Larva not described. 


pseudoniveus (Theobald) Borneo; Malaya; Sumatra 

Stegomyia pseudonivea Theobald, 1905. Ann. Hist. Nat. Mus. 
Hungarici, vol. 3, p. 75 (female). Male unknown. Tyre: Fe- 
male (holotype) in National Museum of Hungary, Budapest. 
Typr tocauiry: Malaya: Singapore (Biro). Hasrrar: One 
record from latex cup on rubber tree. Remarks: Larva not de- 
scribed. 

Aedes (Finlaya) subniveus Edwards, 1922. Indian Journ. Med. 
Res., vol. 10, p. 269 (female). Type: Female (holotype) in 
British Museum.* ‘Tyrr tocartry: Borneo: Kuching (?), 
Sarawak, (? Hewitt). 


pulchriventer (Giles) Himalayas; Kashmir; Assam 
Culex pulchriventer Giles, 1901. Journ. Bombay Nat. Hist. Soc., 
vol. 13, p. 608 (sexes not stated). Type: Male, female (cotypes) 
in British Museum.* Typr tocauiry: India: Naini Tal, west- 
ern Himalayas (Giles). Hasrrar: Tree holes. Small pools and 
pot holes in stream beds. Remarks: Larva described by Bar- 
raud, Fauna of British India, Diptera, vol. 5, p. 200, 1934. 
Howardina himalayana Giles, 1904. Journ. Trop. Med., vol. 7, p. 
384. Type: Male (holotype) in British Museum.* TYPE LocaL- 
1ry: India: Naini Tal, western Himalayas. 
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saperoi Knight Philippines 
Aedes (Finlaya) saperoi Knight, 1946. Journ. Washington 
Acad. Sci., vol. 36, p. 271 (male, female, larva). Tyre: Male 
(holotype) in U.S.N.M.* Tyrer tocarity: Philippines: Subic 
Bay, Luzon Island (Zedeck and Zolik). Hasrrar: Tree holes 

and bamboos. 


suffusus Edwards Western Himalayas 
Aedes (Finlaya) suffusus Edwards, 1922. Indian Journ. Med. 
Res., vol. 10, p. 270 (female). Tyrer: Female (holotype) in 
British Museum.* Tyre tocaurry: India: Simla (Chris- 
tophers). Hasrrar: Tree holes. Remarks: Male, larva de- 
scribed by Barraud, Fauna of British India, Diptera, vol. 5, 

p. 194, 1934. 


triseriatus (Say) Eastern United States 
QO. triseriatus Say, 1823. Journ. Acad. Nat. Sci. Philadelphia, 
vol. 3, p. 12 (female). ‘Tyrn: Nonexistent. Typr LocaLiry: 
United States: Pennsylvania (Say). Hasrrar: Tree holes and 
artificial containers. Remarks: Male, female, larva described 
by Carpenter, Middlekauff, and Chamberlain, Mosquitoes of 
the southern United States, p. 224, 1946. 
Finlaya ? nigra Ludlow, 1905. Can. Ent., vol. 37, p. 387-(female). 
Tyre: Female (holotype) in U.S.N.M.* Type wocariry: 
United States: Rock Island Arsenal, Tl. (Craig). 


triseriatus var. hendersoni Cockerell Western United States 

Aedes triseriatus Say var. hendersoni Cockerell, 1918. Journ. 

Econ. Ent., vol. 11, p. 199 (female). Type: Female (holotype) 

in U.S.N.M.* Tyrer xocariry: United States: Box Elder Creek, 
Douglas, Wyo. (Schwabe and Henderson). 


yunnanensis (Gaschen) Yunnan 
Finlaya yunnanensis Gaschen, 1934. Arch. Inst. Past. Indo- 
chine, vol. 19, p. 332 (male, female, larva). Typxr: Male, fe- 
male (? cotypes) in Pasteur Institute, Hanoi, Indo-China. 
Types Locauiry: China: Si-Chang Mountains, Yunnan (Gasch- 

en). Hasrrat: Rock pools in stream beds. 


GROUP UNDETERMINED 


halongi Galliard and Ngu Indo-China 
Aédes (Finlaya) halongi Galliard and Ngu, 1947. Ann. 
Parasit., vol. 22, p. 77 (larva). Male, female unknown. TYPE: 
Nonexistent. Typr rocattry: Indo-China: Baie d’Along. 
Hasirat: Not given. 
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lauriei (Carter) ° Lord Howe Island 
Ochlerotatus lawret Care? 1920. Proc. Zool. Soc. London, 1920, 
p. 623 (male, female, pupa, larva). Typr: Male, female (co- 
types) in Liverpool School of Tropical Medicine.* Typr 
Locatity: Australia: Lord Howe Island (Laurie). Hasrrar: 
Tree hole. 
Aédes (Finlaya) lauriet (Carter) Edwards, 1924. Bull. Ent. 
Res., vol. 14, p. 383. Emendation of name. 


subauridorsum Marks Queensland 
Aédes (Finlaya) subauridorsum Marks, 1948. Univ. Queens- 
land Pap., Dept. Biol., vol. 2, No. 8, p. 28 (male, female, pupa, 
larva). Type: Female (holotype) in University of Queens- 
land.* Type Locatrry: Australia: Mount Mowbullan, Bunya 
Mountains, Queensland (Wassell). Hasrrar: Tree holes and 
stump holes. 


tonkinensis Galliard and Ngu Indo-China 
Aédes (Finlaya) tonkinensis Galliard and Ngu, 1947. Ann. 
Parasit., vol 22, p. 77 (male, ? female, larva). Tyvrs: 
Nonexistent. Type tocatity: Indo-China: Baie d’Along. 
Hasirat: Rocky excavation. 


upatensis Anduze and Hecht Venezuela 

Aedes (Finlaya) upatensis Anduze and Hecht, 1943. Bol. Ent. 

Venezolana, vol. 2, p. 185 (male). Female unknown. Typs: 

Male (holotype) in Institute de Higiene, Caracas, Venezuela. 

Tyre Locatity: South America: Region of Upata, Distrito 

Piar, Estado Bolivar, Venezuela (Hecht). Hanrrat: Rock 
holes. Remarks: Larva not described. 
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to Group D. However, the median scutal line is broader than is usual in that group and 
the general adult habitus is different. On the basis of general appearance, it shows 
marked relationship to the species included in Subgroup VI, alboannulatus s. str. of 
Group F. Also, morphologically it fits into this subgroup on all characters except that 
the male palpi have only a few apical hairs on III-V. However, it will not key to Sub- 
group VI because of the unmottled femora. 
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ADDENDA 


The following references came to hand too late to be considered here: 

Cuow, C. Y. Collection of culicine mosquitoes in Tiawan, Formosa, China . . . Quart. 
Journ. Taiwan Mus., vol. 3, pp. 281-287, 1950 (sinensis, new species; Ta-keng, Tai- 
chung Hsien, Formosa ; belongs in Subgroup I of Group H). 

,and Mattingly, P. F. The male genitalia and early stages of A. (F.) albocinctus 
and A. (F.) albotaeniatus var. mikiranus. Proc. Roy. Ent. Soc. London, ser. b, vol. 
20, pp. 80-90, 1951. 

Rosinson, G. G. <A new species of Aedes (Finlaya) from northern Rhodesia. Journ. Ent. 
Soc. South Africa, vol. 13, pp. 80-82, 1950 (luteostriatus, new species ; Ndola, northern 

Rhodesia, Africa ; belongs in Group C). 

Tsal, C., and Lien, J. A new species of Aedes (Finlaya) found in Taiwan. Journ. Med. 
Assoc. Formosa, vol. 49, p. 177, 1950. (We have not seen this reference.) 

VarGas, L. Los subgeneros de Aédes. Downsiomyia, n. subgen. . . . Rev. Inst. Salub. 
Enferm. Trop., vol. 11, pp. 61-69, 1950 (divides Finlaya into three subgenera : (Finlaya, 
Gaulteria, and Downsiomyia) ; transfers certain species to Haemagogus. We believe 
few of the species were studied in sufficient detail to support changes). 
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A NEW SUBSPECIES OF MARINE ISOPOD FROM TEXAS 
By Rosrrt J. Menzies 


TurouGcH the courtesy of Joel W. Hedgpeth, formerly of the 
Institute of Marine Science, Port Aransas, Tex., I received 12 speci- 
mens of an idotheid isopod that superficially resemble Hrichsonella 
attenuata (Harger). A comparison of this material with specimens 
of E. attenuata and E. filiformis (Say), lent by Dr. Fenner A. Chace, 
Jr., curator of the division of marine invertebrates, United States 
National Museum, reveals the fact that the Texas specimens, in 
spite of their general appearance, are very closely related to E. 
filiformis. In my opinion, the differences warrant the erection of a 
new subspecies. 

The descriptions given by Harger and Richardson of LE. filiformis 
are inaccurate in a few important details, and necessary corrections 
are made in this paper. 


Genus ERICHSONELLA Benedict 


Richardson (1905, p. 400) characterized the genus in part with the 
statement, ‘“The epimera of all the segments of the thorax, including 
the first, are distinctly separated from the segments.’’ There is no 
indication of epimeral separation from the first peraeonal (thoracic) 
somite in the specimens of ZL. attenuata and FE. filiformis that I have 
examined, although the epimera of peraeonal somites 2 to 7 are clearly 
separated from their somites. The male penis is composed of a 
medially cleft plate (appearing as two separate pieces), and this fact 
should be added to the generic descriptions of Harger (1880, pp. 
354-355) and Richardson (1905, p. 400). 

The two subspecies of /. filiformis may be distinguished by the 
following diagnoses: 


or 
~I 


936970—51 
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ERICHSONELLA FILIFORMIS FILIFORMIS (Say) 
Fiaure 103, a 


Stenosoma filiformis Say, 1818, p. 424. 
Erichsonella filiformis (Say) Ricuarpson, 1905, pp. 401-403, figs. 449, 450 (and 
synonymy). 

Diagnosis. —Frontal margin below dorsal cephalic elevation with 
elevated tubercles, one on each side of midline. Supralateral exten- 
sion of second peraeonal somite extending outward from lateral tho- 
racic margin. Epimeral plates wider than long, those of somites 2 to 4 
generally (in some the tips protrude) concealed from dorsal view by 
the lateral expansion of anterolateral somite margin; those of somites 
5 to 7 visible in dorsal view. Midlateral pleotelson extension angulate, 
extending far beyond pleotelson lateral border. Width (at widest 
part) of pleotelson exceeding one-half the length. 


ERICHSONELLA FILIFORMIS ISABELENSIS, new subspecies 


Figures 103, b; 104 


Types.—Holotype male (U.S.N.M. No. 87482), allotype female 
(U.S.N.M. No. 87483), and one male and one female paratype 
(U.S.N.M. No. 89550); two male, two female paratypes, Institute of 
Marine Science, Port Aransas, Tex.; and four female paratypes, 
Pacific Marine Station, Dillon Beach, Calif. 

Type locality—Ship channel, Gulf of Mexico, at Port Isabel, Tex., 
Joel W. Hedgpeth collector, March 15, 1947. 

Measurements —Holotype, length 11.7 mm., width at widest part 
(second peraeon somite) 2.0 mm.; allotype, length 10.5 mm., width 
2.3 mm. 

Diagnosis ——Frontal margin below dorsal cephalic elevation 
smooth, lacking two raised tubercles. Supralateral extension of 
second peraeonal somite not extending beyond lateral margin. 
Epimeral plates longer than wide, visible in dorsal view on peraeonal 
somites 2 to 7. Midlateral pleotelson extension reduced to a mere 
knob. Width of pleotelson (at widest part) less than one-half the 
length. 

The new subspecies is identical with its parent subspecies, LH. f. 
filiformis, in a number of significant respects, differmg from it, as is 
evident from the diagnosis, only in that structures present on £. f. 
filiformis are reduced greatly in size and very slightly in configuration 
in EL. f. isabelensis. The reduced structures present an isopod that 
superficially appears vastly different from its parent subspecies. In 
fact, specimens of EF. f. isabelensis have a great resemblance to speci- 
mens of /. attenuata. However, both E. f. fikformis and LE. f. isabelensis 
differ from E. attenuata in having a widely bifurcating frontal lamina 
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2mm 


a 


Ficure 103.—a, Erichsonella filiformis filiformis (Say) m 
filiformia isabelensis, new subspecies, male holotype, 
indicated by scale. 





b 


ale, dorsal view. b, Erichsonella 
dorsal view. Magnification as 


578 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 101 





Figure 104.—Erichsonella filiformis isabelensis, new subspecies: a, first antenna, distal 
joints, allotype; b, seventh peraeopod, dactylus and propodus, holotype; c, penis, holotype; 
d, left uropod, distal joint, inner surface, holotype; ¢, left maxilliped, holotype. Magni- 
fication as indicated by scale. 
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and in having a greatly elevated mediodorsal cephalic lobe, which is 
bi- or tri-tuberculate at its apex. In specimens of ZL. attenuata the 
frontal lamina is narrow and pointed and the cephalon, though slightly 
swollen dorsally, lacks any elevated apically tuberculate lobe. 

Concerning LE. f. filiformis, Harger and Richardson state: ‘The 
angulated epimera are evident from above in front of these [posterior 
external angles of first two thoracic segments] projections’ (Harger 
1880, p. 355), and ‘In the first two segments the lateral parts are 
produced in very acute processes, one process on either side of each 
segment. Just anterior to this process is the epimeron, which is also 
acutely produced, but lies underneath the lateral portion of the seg- 
ment in a lower plane. The epimeron of the second segment is 
bilobate, the upper division, in a dorsal view, concealing the lower 
lobe, which is also very acute’ (Richardson 1905, p. 402). These 
statements are subject to criticism in that they present an erroneous 
picture of the species. As was said before, the first peracona somitel 
lacks any clearly separated epimeral plate, that which Richardson 
and Harger considered an epimeron being merely an anterolateral 
expansion of the first somite. The epimeral plate of the second 
somite consists only of what Richardson considered the ‘lower lobe.”’ 
It is almost completely concealed from view dorsally, not by a dorsal 
epimeral lobe, but by an anterolateral expansion of the second somite. 
Both Richardson and Harger failed to mention the conspicuous raised 
posterior cephalon area, which is separated from the anterior and 
larger part of the cephalon by a deep transverse groove. ‘This area 
is present in both subspecies. 

Female specimens of both subspecies appear to have the angulate 
lateral and supralateral processes more developed than do male spec- 
imens. The one male specimen of £. f. filiformis that I have examined 
has the posterolateral expansion of the second somite reduced to a 
very small lobe, whereas in two ovigerous females this expansion is 
nearly as large as the anterolateral expansion of that somite. No 
nonovigerous specimens were examined. 
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STUDIES OF CERTAIN APOGONID FISHES FROM THE 
INDO-PACIFIC, WITH DESCRIPTIONS OF THREE NEW 
SPECIES 


By Ernest A. LacHNer 


A Fauna study of the Apogonidae of the northern Marshall 
Islands brought to my attention many taxonomic problems involving 
certain species of the family distributed elsewhere in the Indo-Pacific 
region. The present paper, a result of this study, includes: 1, A review 
of the genus Archamia, 2, studies of the Apogon bandanensis group; 
and 3, studies of the genus Paramia. Three species are described as 
new. 

I wish to thank Donald 8. Erdman, formerly of the United States 
National Museum, for certain field notes; Dr. Ethelwynn Trewavas, 
of the British Museum (Natural History), and Prof. L. Bertin, Mu- 
séum National d’Histoire Naturelle, Paris, for correspondence con- 
cerning type specimens; and Dr. J. L. B. Smith, of the Rhodes Uni- 
versity College, Grahamstown, South Africa, for kindly providing 
data and specimens of Archamia from Africa. I am indebted to the 
staff of the Smithsonian photographic laboratory for the photographs. 


METHODS OF COUNTING AND MEASURING 


The last ray of both the soft dorsal and the anal fins, divided to 
the base, is considered as one. All rays of the pectoral fin are counted, 
including the very small unbranched one at the lower end of the fin 
base. The count of lateral-line scales includes all scales on the body 
from the upper edge of the gill opening along the lateral line to the 
end of the hypural at the base of the caudal fin rays. The scales above 
the lateral line are counted downward in a posteriorly oblique row 
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from the origin of the spiny dorsal fin to the lateral-line-scale row 
and below the lateral line upward in an anteriorly oblique row from 
the origin of the anal fin to the lateral line. In these two counts, the 
lateral-line-scale row is not included. The total number of gill rakers 
recorded includes all rudiments and developed rakers on the first 
right arch. In some species it is important to tabulate sepa- 
rately the number of rudiments from the developed rakers. In these 
cases, the number of rudiments is recorded preceding the number of 
developed rakers on the upper limb and separated by a comma. On 
the lower limb the rudiment count follows the developed-raker count. 
The raker at the angle of the arch is preceded and followed by a plus 
sign and thus distinguished from those on the limbs (e. g., 2,5-+1+ 16,8 
or 7+1+19). All measurements of the length of a fish refer to the 
standard length. 


A REVIEW OF THE GENUS ARCHAMIA 


Genus ARCHAMIA Gill 


Archamia Git, 1864, p. 81. (Orthotype, Apogon bleekeri Giinther, 1859 = 
Apogon fucatus Cantor, 1850, or Apogon lineolatus Cuvier and Valenciennes, 
1828. ) 

A useful key to the genera of the apogonid fishes was presented by 
Schultz (1940, pp. 404-408). 'The significant characters referred to 
by Schultz for Archamia, the number of anal fin rays and dentition 
of the jaws, show considerable overlap with certain groups of species 
of Apogon. My recent studies indicate that Archamia is most closely 
related to the genus Apogon. In view of the many species of Apogon 
and the lack of a comprehensive understanding of this genus, it is 
probably best to retain Archamza until a thorough study of Apogon 
has been completed. Certainly there are greater differences between 
various groups of species of the genus Apogon than exist between 
species of these two genera. I hesitate to make generic changes with- 
out a more comprehensive knowledge of the species of this family 
than I have at present. Arvchamia may be distinguished from Apogon 
by a combination of characters: In Archamia, anal rays II, 12 to 18 
(anal fin rays II, 12 to 13 in Apogon gracilis Bleeker and Apogon 
mentalis Evermann and Seale) ; spines in spinous dorsal VI; vomer 
and palatines with villiform teeth; anterior margin of preopercle not 
serrated; posterior margin of preopercle serrated; total number of 
gill rakers 19 to 24; lateral line complete; caudal fin emarginate to 
moderately forked; villiform teeth on vomer and palatines in a single 
row; villiform teeth of upper jaw in a narrow band, those of lower 
jaw in a narrow band anteriorly, becoming a single row posteriorly 
(this type of dentition is also characteristic of the A pogon bandanensis 
group). 
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The literature concerning the species of Archamia is extremely 
confusing. At least 11 specific names can probably be referred to 
this genus, 5 of which are now placed in synonymy. Most of these 
species were described with little detail, the critical characters were 
not analyzed, and the diagnoses were so incomplete as to render the 
accounts indistinguishable and useless. Six distinct species are here- 
in recognized. The genus is found in the tropical and subtropical 
marine waters of the Indo-Pacific, from the east African coast to 
islands of Oceania, but is not yet known from the Hawaiian Islands. 

No significant differences were found in an analysis of the follow- 
ing characters for all the species: Lateral line scales ranging from 
22 to 26; scales above the lateral line 2; scales below the lateral line 
6 or 7; dorsal fin rays VI-I, 9; pectoral rays 13 to 15. The key sum- 
marizes the salient differences among the species. 


KEY TO THE SPECIES OF ARCHAMIA 


la. Body with narrow horizontal stripes in preserved specimens, situated along 
the middorsal line, dorsolaterally and on midside of body; soft anal rays 
range from 12 to 13; round, blackish spot at base of caudal fin about 
COU eCONSIZes Ol PU = sae ee i A. buruénsis (Bleeker) 
1b. Body without horizontal stripes in preserved specimens; soft anal rays 
range from 13 to 18; spot, at base of caudal, variable in size and some- 
times obsolete. 
2a. A broad, brownish-black, slightly oblique band encircling body and ex- 
tending from soft dorsal to belly, its horizontal width about 1.5 to 2.5 
in head length; no dark humeral spot at junction of gill opening and 
body, and no dark spot on body just posterior to opercular flap; soft anal 
rays range from 14 to 16; brownish-black caudal spot smaller than 
diameternofipupill == see pw ene A. zosterophora (Bleeker) 
2b. No band present; a black humeral spot or dusky spot on body just 
posterior to operculum; soft anal fin rays range from 16 to 18. 
3a. <A dusky, diffuse spot or blotch more or less irregular, and deeper than 
wide, on body just posterior to opercular flap and below lateral line; 
a diffuse, dark-brown to blackish circular spot at base of caudal fin, 
its diameter about equal to diameter of eye. 
A. dispilus, new species 
8b. An intense, circular to squarish, black humeral spot at junction of gill 
opening and body, the lateral line passing through middle of spot; 
an intense, sharp, round, black spot at midbase of caudal fin, its 
diameter slightly larger than pupil and twice in diameter of eye. 
A. biguttata, new name 
2c. No band on body; no dark humeral spot or dusky spot on body just pos- 
terior to operculum; brownish-black spot at base of caudal fin larger 
than diameter of pupil, but usually smaller than diameter of eye, 
sometimes diffuse to obsolete. 
4a. Number of soft anal rays averages higher than 16, ranges from 15 to 
18; total number of gill rakers averages fewer than 21; total 
number of gill rakers minus number of soft anal rays equals 5 or 
fewer ; spot at base of caudal fin dusky, diffuse and large in adults, 
its vertical diameter about 1.5 in least depth of caudal peduncle. 
A. fucata (Cantor) 
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4b. Number of soft anal rays averages fewer than 14, range from 13 to 

15; total number of gill rakers averages about 22; total number of 

gill rakers minus number of soft anal rays equals 7 or more; spot 

at base of caudal fin usually intensely developed, blackish and 

smaller, about 2.0 to 2.5 in least depth of caudal peduncle, propor- 
tionately smaller in young. 

A. lineolata (Cuvier and Valenciennes) 


ARCHAMIA BURUENSIS (Bleeker) 


Apogon buruénsis BLEEKER, 1856a, p. 394 (type locality, Kajeli, Bouro). 
Amia buroénsis BLEEKER, 1873-76, vol. 7, p. 102; 1876-77, vol. 8, pl. (75) 353, fig. 2. 


Specimens studied.—U.S.N.M. No. 112111, 43 specimens, 25 to 53 
mm., May 20, 1908, below mouth of Min River, Cotabato, Mindanao, 
Philippine Islands; U.S.N.M. No. 112112, 1 specimen, 62 mm., August 
6, 1906, below mouth of Monucan River, Mindanao; U.S.N.M. No. 
112113, 1 specimen, 43 mm., March 17, 1909, Port Dupon, Leyte Island, 
Philippine Islands; U.S.N.M. No. 112114, 3 specimens, 53 to 65 mm., 
April 2, 1909, Mantaquin Bay, Palawan Island, Philippine Islands; 
U.S.N.M. No. 112115, 1 specimen, 14 mm., August 8, 1908, China Sea, 
(lat. 20°31’ N., long. 115°49’ E.) ; U.S.N.M. No. 112116, 12 specimens, 
49 to 63 mm., December 10, 1909, Tifu Bay, Bouru Island, Moluccas 
Islands; (all specimens collected by the Albatross expedition). 

Description.—This species is comparatively more elongate and less 
deep than all other members of the genus. This is particularly evident 
in the smaller specimens. The following measurements were taken 
from 7 specimens ranging from 36 to 63 mm. in length: Body depth 2.5 
to 3.1; head length 2.3 to 2.5; head depth 3.4 to 4.0; length of caudal 
peduncle 4.0 to 4.2, all in standard length. Eye 3.2 to 3.8; upper jaw 
2.1 to 2.2; depth of caudal peduncle 2.5 to 3.0; snout 4.8 to 4.9, all in 
length of head. 

The total number of gill rakers ranges in 11 specimens from 21 to 
23 (table 3). 

Color in alcohol—Head and body brownish; scattered brownish- 
black, pepperlike spots on snout, top and sides of head, and on chin; 
three narrow blackish horizontal stripes on head and body; a middor- 
sal stripe extends from occiput to origin of spinous dorsal fin, appear- 
ing faintly at base of spinous and soft dorsal fin and ending in a spot 
at end of last ray of soft dorsal fin; a dorsolateral stripe begins on each 
side of snout, passing just above eye and through lateral line on an- 
terior portion of body, and then to dorsolateral portion of caudal pe- 
duncle, where it gradually fades and becomes obscure; the midbody 
stripe begins at tip of snout, passes through middle of eye and extends 
along midbody area to spot at midbase of caudal fin; a faint stripe be- 
gins at origin of anal, passing on each side of anal fin, and extends to 
about the procurrent rays of caudal fin on the lowermost portion of 
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caudal peduncle, where stripes on each side nearly join; an intense 
brownish-black, circular to oval spot present at midbase of caudal fin, 
its horizontal diameter about equal to diameter of pupil. 

Range.—Philippine and eastern East Indies Islands, China Sea off 
northwest Luzon and New Guinea (Macleay, 1884, p. 252). 

Remarks.—The only species of Archamia having horizontal stripes 
on the body, it is further characterized by having the lowest anal count 
and a more slender body, resembling Apogon gracilis and Apogon 
mentalis in the latter two characters. The Apogon gracilis and A. 
mentalis group are distinguished from bwruénsis in having a higher 
number of gill rakers, 25 to 28, and having both margins of preopercle 
smooth. 

No specimens contained buccal ova although the ova were well de- 
veloped in female specimens about 60 mm. in length. 


ARCHAMIA ZOSTEROPHORA (Bleeker) 


Apogon zosterophora BLEEKER, 1856b, p. 36 (type locality, Manado, Celebes). 
Amia zosterophora BLEEKER, 1873-76, p. 103, Pere. 35, tab. 313, fig. 2. 


Specimens studied —U.S.N.M. No. 123386, 2 specimens, 29 and 49 
mm., December 1944, Tanamera Bay, New Guinea (Lt. Otis Barton) ; 
U.S.N.M. uncataloged collections, several hundred specimens ranging 
in length from 28 to 68 mm., collected in 1908 and 1909 in the East In- 
dies and Philippine Islands (Adbatross expedition). These collections 
were reported on by Fowler and Bean (1930, pp. 117-119). 

Description.—In addition to the characters listed in the key, zoste- 
rophora has a slightly lower number of gill rakers (range from 19 to 
22, table 3) than the other species of the genus. The body is more 
deeply proportioned than that of buruénsés, but in this respect it is very 
similar to all the other species. 

Color in alcohol.—Head and body tan ; cheeks and opercles iridescent 
silvery tan; fins transparent except some dusky in most specimens on 
lower half of soft dorsal fin. Three color marks, each varying in in- 
tensity, make this species extremely conspicuous. These are (1) a 
wide brownish bar extending from tip of snout to anterior margin of 
middle portion of eye; (2) a broad, brownish-black, nearly vertical 
band (slightly oblique and sloping dorsoventrally toward the head), 
its horizontal width at the midbody area about 114 to 214 in length of 
head, and almost completely faded in some specimens; and (3) an in- 
tense, small, round brownish-black spot at midbase of caudal fin. 
Fowler and Bean (1930, pp. 116-117) present descriptions of colors in 
life and a good illustration (Fowler, 1918, p. 29). 

Range—Known from the East Indies Islands (Bleeker, 1856b, p. 36; 
Weber, 1913, p. 236), Philippine Islands (Fowler, 1918, p. 28; Fowler 
and Bean 1930, p. 117), New Guinea (Macleay, 1883, p. 285), western 
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Caroline Islands (Herre, 1935, p. 164), and the Solomon Islands 
(Herre, 1936, p. 137). 
Remarks.—A single male specimen was found with ova in the buccal 
cavity. 
ARCHAMIA DISPILUS, new species 


PLATE 17, ¢ 


Archamia macropteroides EVERMANN and SEALE, 1907, p. 74. 
Amia bleekeri FowLeR and BEAN, 1930, p. 110 (in part). 

Holotype-——vU.S.N.M. No. 112041, a specimen, 58 mm. in standard 
length, collected January 29, 1910, in Soo Wan Bay, Formosa, by the 
Albatross expedition. 

Paraty pes —U.S.N.M. No. 112077, 5 specimens, 53 to 68 mm., 
taken with the holotype and bearing same data; U.S.N.M. No. 112078, 
1 specimen, 57 mm., January 25, 1910, Kwa Siang Bay, Formosa; 
U.S.N.M. No. 112080, 1 specimen, 63 mm., June 13, 1909, Butauanan 
Island, Philippine Islands; U.S.N.M. No. 112079, 1 specimen, 57 mm., 
May 9, 1908, Generale Island, off northeast coast of Mindanao, Philip- 
pine Islands (all collected by the Albatross expedition) ; U.S.N.M. 
No. 56147, 4 specimens, 36.5 to 58 mm., 1903, Bacon, Sorsogon Prov- 
ince, Luzon Island, Philippine Island (C. J. Pierson) ; U.S.N.M. No. 
126368, 3 specimens, 54 to 63 mm., bearing same data as above. 

Description.—This description is based on the holotoype and para- 
types listed above. The counts are recorded for the holotype, fol- 
lowed in parentheses by the average and range of counts taken from 
15 paratypes. Where counts for the paratypes are identical with 
those of the holotype, but one number is given. 

Dorsal rays VI-I,9; anal rays I1,17 (11,16.5: 11,16 to I1,18) ; pec- 
toral rays, 14 (14.1: 14 to 15) ; pelvic rays 1,5; branched caudal rays 
8,7; lateral line scale rows 26 (24.8: 24 to 26) ; scale rows above lateral 
line 2; scale rows below lateral line 6 (6.5: 6 to 7); gill rakers 
2,4+1+15,0 (range 1 or 2 rudiments, 3 or 4 developed rakers +1+14 
to 16 developed rakers, 0 or 1 rudiments; total count averages 21.1). 

Measurements, expressed in thousandths of the standard length, are 
given for the holotype and 4 paratypes in table 1, and compared with 
A. biguttata. 

First spine of spiny dorsal about two-fifths length of second ; second 
spine longest, about 114 times longer than diameter of eye, but only 
slightly longer than third spine; second anal spine slightly longer 
than diameter of eye, first anal spine short, about one-fifth length 
of second spine; posterior margin of preopercle finely serrated, espe- 
cially lower edge, anterior margin smooth; ctenoid scales with 8 to 12 
radii; upper jaw reaches vertical drawn through middle of eye; lat- 
eral line complete; longest gill raker about twice longer than longest 
filament, and twice in diameter of eye. 
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Teeth in lower jaw short, conical, directed inward and arranged in 
two more or less regular rows anteriorly and one row posteriorly ; 
teeth of upper jaw short and conical, anteriorly, and arranged in one 
to two irregular rows followed by a wide band of villiform teeth 
posteriorly. 

Body deep and compressed (table 1) ; snout rounded; jaws oblique; 
pectoral fins pointed; contour of soft dorsal fin rounded; anal fin ap- 
parently falcate; caudal fin emarginate; depressed spiny dorsal just 
touches anterior base of soft dorsal; pelvic fins reach beyond vent but 


not to origin of anal fin. 


TaBLE 1.—Measurements in thousandths of the standard length of two species of 





Archamia 
dispilus bigguttata 1 
Character 
Holotype 4 paratypes ? 5 specimens 
Bigdardneageih mime es ase en ree Sele 58 62 (57-68) 60 (56-63) 
Greatest body Gopth'sa.- 227 iwes ere _- S eee ay 413 3413 (403-424) 439 (425-455) 
Bod VewiC Une eee See Pete A a 143 140 (121-152) 141 (131-147) 
escent ha ns ee an aan ee ee ee ee 381 377 (371-386) 386 (375-394) 
Hera ‘depth at occiputs=-t2 4. oe 8 ees 349 336 (309-356) 376 (361-393) 
(Length, of' caudal pedunele-- 2 = 32. eee ee 206 193 (170-207) 204 (189-224) 
east/depth’of caudal peduncle: = 22-728 - 2 159 153 (141-162) 153 (143-164) 
Length'of longest pectoral ray.-22_..22222.- 2 see i 302 287 (279-301) 306 (299-312) 
Length of second spine of spinous dorsal___________-___- 182 157 (140-182) 154 (143-168) 
PPIRMIGLEMONC YO see ate eae ne ee cert Se eee ne 127 127 (114-135) 133 (127-134) 
ene h) OhUPPeriawr.- 2222822 se eoe. osteo ee ee 190 186 (175-191) 184 (175-189) 
Ween eth Ofsnou pes sees an ee ee Se a 80 81 (73-93) 83 (79-89) 
Least width of bony interorbital__________-.._.____-___- 95 91 (88-95) 97 (95-100) 
Tip of snout to origin of spinous dorsal fin. .____________ 412 413 (403-424) 426 (417-437) 
Tip of snout, to origin of,anal fin <22--.....2--<22<=_--- 635 610 (592-633) 606 (585-617) 
Tip of snout to insertion of pectoral fins_________________ 381 373 (354-391) 391 (377-401) 
Tip of snout to insertion of pelive fins__________________- 381 383 (369-406) 406 (394-418) 
hip ofsnout to-anal openings 22s 2k 2 28 ae eS 538 535 (516-543) 540 (532-552) 


1 From the Philippine Islands. 
2 From Formosa and the Philippine Islands. 


3 The average value is followed by the range of variation in parentheses. 


Color in alcohol——Body and head brownish with numerous fine 


dark-brown pepperlike spots, especially abundant on chin, snout, 
cheeks, opercles, and midside of body; a large, diffuse, circular dark- 
brown to blackish spot at base of caudal fin, its diameter almost equal 
to depth of caudal peduncle and about equal to diameter of eye; an 
irregular dark-brown spot or blotch just below lateral line and pos- 
terior to opercular flap; basal portion of caudal fin with fine, scattered, 
brown dots; remainder of fins transparent. 

Named dispilus in reference to the two dark spots on the body. 

Range.—Formosa and the Philippine Islands. 
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ARCHAMIA BIGUTTATA, new name 
PLATE 17, d 


Amia macropterus BLEEKER, 1874, pp. 72-74; 1873-76, p. 103; 1876-77, Perc. 68, 
tab. 346, fig. 2, preoccupied by Apogon macropterus (non Bleeker) Cuvier 
and Valenciennes, 1828, p. 160=Apogon lineolatus Cuvier and Valenciennes, 
1828, p. 160. 

Amia bleekeri FOWLER and BEAN, 1930, p. 110 (in part). 

Specimens studied —U.S.N.M. No. 56156, 17 specimens, 51 to 62 
mm., Bacon Island, Philippine Islands (received from the Philippine 
Commission) ; U.S.N.M. No. 112137, 2 specimens, November 9, 1909, 
Talisse Island, Celebes; U.S.N.M. No. 112188, 1 specimen, November 
10, 1909, Limbe Strait, Celebes; U.S.N.M. No. 112139, 1 specimen, 
November 17, 1909, Gulf of Tomini, Benang Unang Island, Celebes; 
U.S.N.M. No. 112140, 1 specimen, December 21, 1909, Tana Keke, 
Celebes; U.S.N.M. No. 112141, 2 specimens, December 29, 1909, Libani 
Bay, Celebes; U.S.N.M. No. 112142, 2 specimens, November 28, 1909, 
Makyan Island, Moluccas Islands; U.S.N.M. No. 112148, 3 specimens, 
November 29, 1909, Makyan Island, Moluccas Islands; U.S.N.M. No. 
112144, 4 specimens, December 12, 1909, Tomahu Island, Moluccas 
Islands; U.S.N.M. No. 112145, 2 specimens, December 10, 1909, Boero 
Island, Tifu Bay, Moluccas Islands; U.S.N.M. No. 112146, 5 speci- 
mens, December 9, 1909, Boero Island, Moluccas Islands; U.S.N.M. No. 
112147, 1 specimen, November 25, 1909, Sea of Ternate, Tidore Is- 
land, Moluccas Islands; U.S.N.M. No. 112148, 4 specimens, June 18, 
1909, Butauanan Island, Luzon, Philippine Islands; U.S.N.M. No. 
112149, 1 specimen, June 22, 1909, Rapurapu Island, Luzon, Philip- 
pine Islands; U.S.N.M. No. 112150, 1 specimen, May 9, 1909, Dasol 
Bay, Luzon, Philippine Islands; U.S.N.M. No. 112151, 1 specimen, 
August 3, 1909, Mahinog, Camiguin Island, Philippine Islands; 
U.S.N.M. No. 112152, 1 specimen, July 27, 1909, Casagoran, Homonhon 
Island, Philippine Islands; U.S.N.M. No. 112153, 1 specimen, April 9, 
1909, Bisucay Island, Luzon, Philippine Islands; U.S.N.M. No. 112154, 
1 specimen, June 7, 1908, Batangas Market, Luzon, Philippine Islands; 
U.S.N.M. No. 112155, 1 specimen, April 5, 1909, Puerto Princesa, Pala- 
wan, Philippine Islands; U.S.N.M. No. 112156, 3 specimens, December 
21, 1908, Bolalo Bay, Palawan, Philippine Islands (specimens in U.S. 
National Museum, Nos. 112137 to 112156, range from 31 to 66 mm.) ; 
U.S.N.M. No. 112157, 5 specimens, 43 to 60 mm., January 3, 1909, 
Port Ciego, Balabac, Philippine Islands; U.S.N.M. No. 112158, 25 
specimens, 47 to 57 mm., July 29, 1909, San Roque, Leyte, Philippine 
Islands; U.S.N.M. No. 112159, 34 specimens, 32 to 46 mm., June 17, 
1909, Maagnas, Lagonoy Gulf, Luzon, Philippine Islands; U.S.N.M. 
No. 112160, 40 specimens, 34 to 40 mm., May 10, 1909, Bolinao Bay, 
Luzon, Philippine Islands (U.S.N.M. Nos. 112137 to 112160 were col- 
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lected by the Albatross expedition) ; U.S.N.M. No. 111964, 1 specimen, 
37 mm., June 4, 1902, Apia, Samoa (Jordan and Kellog). 

Description—The head and body proportions and the number of 
fin rays and gill rakers are nearly identical to those of A. dispilus 
(tables 2 and 3). 

Color in alcohol.—Head and body tan to brown with some light- 
bluish silvery iridescence on cheek, opercle, and side of body; some 
fine, scattered pepperlike brown spots on sides of head and a few 
on the body; a broad, dark-brown, vertical band, its greatest width 
slightly exceeding diameter of pupil, extends from lower margin of 
eye to basal margin of anterior preopercle; the most significant char- 
acter present in this species and absent in all other members of the 
genus is the presence of a blackish humeral spot at junction of gill 
opening and body, circular to squarish in shape, its greatest diameter 
equal to or only slightly larger than diameter of pupil; humeral 
spot almost always intensely developed (faded but not obscure in 
about one percent of specimens listed above) ; a blackish, intense, cir- 
cular spot at midbase of caudal fin, sometimes faded or completely 
obscure, its diameter slightly larger than pupil and about twice in 
diameter of eye. 

The name biguttata refers to the two dark spots, the humeral spot 
and the one at the midbase of the caudal fin (pl. 17, d). 

Range.—East Indies, Philippine and Samoan Islands. 

Remarks —Although Bleeker’s account (1874, pp. 72-74) of Amza 
macropterus contains more than one species by the inclusion of such 
data as the anal fin rays ranging from IJ, 14 to II, 18 and his state- 
ment on the variability of the humeral spot, it is distinctly understood 
which species he examined from his illustration (1876-77, tab. 346, 
Perc. tab. 68, fig. 2). His name is unfortunately preoccupied (see 
synonymy of Archamia lineolata, p. 591). The low anal-ray count, 
II, 18, listed by Cuvier and Valenciennes (1828, p. 160) for Apogon 
macropterus, and the absence of mention of a spot at the junction of 
the gill opening and body, certainly define Bleeker’s macropterus as 
a different species. Examination of several collections totaling more 
than a hundred specimens, from small juveniles to adults, confirmed 
the constant presence of the well-developed humeral spot on the body 
at the junction of the gill opening. 

The single specimen from Apia, Samoa (U.S. N. M. No. 111964) 
was taken in the same collection with Archamia fucata and A. lineo- 
lata, but it was apparently overlooked by Jordan and Seale (1906, 
p. 252). Recent intensive collecting by Schultz and others in the 
Marshall Islands, as well as in the Phoenix and Samoan Islands 
(Schultz, 1943), failed to reveal a single specimen, indicating that it 
is probably not common or does not occur in this area of the Pacific. 

944974512 
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ARCHAMIA FUCATA (Cantor) 
PLATE 17, B 


Apogon fucatus CANTOR, 1850, p. 986 (anal fin rays II, 16; type locality, Sea 
of Pinang). 


Apogon macropteroides BLEEKER, 1852, p. 724 (anal fin rays II, 16 or 17; Lepar 
Island). 


Apogon bleekeri GUNTHER, 1859, p. 245 (anal fin rays II, 14 to 17; Amboyna) = 
Apogon lineolatus Cuvier and Valenciennes (?), 1828, vol. 2, p. 160. 

Apogon notata Day, 1867, p. 936 (anal fin rays II, 16; Madras). 

Archamia kagoshimana D6DERLEIN (MS.), in Steindachner and Déderlein, 1884, 
p. 3 (anal fin rays II, 16; Kiusiu Island).—Jorpan and SNypER, 1901, p. 907. 

Archamia lineolata JoRDAN and SEALE, 1906, p. 252.—Fow er and Bean, 1930, 
pp. 118-117 (in part).—ScHutrz, 1940, p. 412; 1943, p. 94. 

Specimens studied.—U. 8. N. M. Nos. 149404 to 149431 and 149433 
to 149452, totaling 685 specimens, 18 to 27 mm., 1908 and 1909, East 
Indies and Philippine Islands (A/batross expedition) ; U. S. N. M. 
No. 149432, 2 specimens, 52 and 72 mm., January 29, 1910, Hokuko Soo 
Wan, Formosa (Albatross expedition) ; U.S. N. M. Nos. 52203, 111967, 
and 126601, totaling 67 specimens, 18 to 56 mm., 1902, Apia, Samoa 
(Jordan and Kellogg) ; U. S. N. M. Nos. 142460, 142461 and 142462, 
totaling 79 specimens, 33 to 57 mm., 1946, Rongelap and Bikini Atolls, 
northern Marshall Islands (Herald, Brock, and Schultz). 

Description.—See discussion that follows description of lineolata 
and data in tables 2 and 3 (pp. 591, 592). 

Color in alcohol—Body and head light tan with fine brown flecks 
on cheeks, opercles, and sides of body; tip of jaws with some black 
pigment flecks; small brown spots forming a faint streak extending 
from the tip of the upper jaw to beneath eye; a large, circular, black- 
ish-brown blotch at base of caudal fin, sometimes diffuse to obsolete, 
variable in size (smaller in younger specimens), usually a little less 
in depth than least depth of caudal peduncle but in some small speci- 
mens about one-half depth of caudal peduncle; spinous dorsal fin 
tipped in blackish; remainder of fins transparent; traces of about 
twenty brown and silvery, narrow, vertical bars in some specimens, 
usually obsolete. 

Range.—Represented in our collections from the East Indies, Phil- 
ippine, Samoan, and Marshall Islands. 

Remarks—There has been no attempt to compile completely the 
synonymy of this or the other species included in this paper, for it is 
considered quite hopeless to do so without having the specimens re- 
ported upon in the various literature, critical accounts of the species, 
or good illustrations. This also applies to the “range” given for each 
species. 
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ARCHAMIA LINEOLATA (Cuvier and Valenciennes) 
PLATE 17, a 


Apogon lineolatus CUVIER and VALENCIENNES, 1828, p. 160 (anal fin rays, II, 14; 
type locality, Red Sea). 

Apogon macropterus CUVIER and VALENCIENNES, 1828, p. 160 (anal fin rays II, 
13; Java). 

Apogon zeylonicus CUVIER and VALENCIENNES, 1829, p. 491 (anal fin rays II, 14; 
Ceylon). 

Apogon argenteus VALENCIENNES, 1832, p. 60 (anal fin rays II, 14; Vanicolo). 

Archamia bleekeri GUNTHER, 1859, p. 245 (anal fin rays IJ, 14 to 17; Amboyna) 
=Apogon fucatus Cantor (?), 1850, p. 986. 

Specimens studied.—U.S.N.M. No. 57944, 5 specimens, 18 to 21 mm., 
Zamboanga, Mindanao, Philippine Islands (EK. A. Mearns) ; U.S.N.M. 
Nos. 112117-112128, 23 specimens, 41 to 64 mm., 1908-09, East 
Indies and Philippine Islands (Albatross expeditions) ; U.S.N.M. No. 
126601, 7 specimens, 40 to 53 mm., 1902, Apia, Samoa (Jordan and 
Kellogg). 

Color in alcohol_—General coloration about the same as in fucata, 
except that the circular black spot at the midbase of the caudal fin is 
smaller and more intensely developed. Its greatest diameter measures 
about 2.0 to 2.5 in the least depth of the caudal peduncle. This spot 
is proportionately smaller in younger specimens, measuring about 2.5 
to 3.5 in the least depth of the caudal peduncle. 

Range.—Red Sea, East Africa to East Indies, Philippine Islands, 
Samoa, and probably other groups of islands of Oceania. 


TaBLE 2.—Frequency distribution of the number of soft anal fin rays for species of 


Archamia 
Soft anal rays 
Species and locality 

12 13 14 15 16 17 18 
biguiaras Philippine Islands S22 25- ee Shek Petey Se ese is Se ee eee 14 ty Eee ae 
dispilue hormoss and Ee hilippine Istandss eos 2 seen see oleae aoe | ae eet ae re | ee 8 3 2 
burwensis: Philippine lslands=— 2 =o -o-5 9 Tileecesa eee eee eee oe 
lineolata, East Indies and Philippine Islands_-._.---.------]------ 7 31 3 licenses onco|oeeees 
Sang eee tas ee ee eee ee ee ee eee oe 1 Soe Oe eae 
wucoLaevbastundies andsehilippine Islands 21 We sad araly Beats 2] eee 1 15 6 1 
ER OPTI OS Sse ae rer a I ee al oe LAN S| Se Rs ee i |Raenee 

INorthern) Marshall Tslandses cece oesn- 2 esate ot aS A ee Se eee 7 67 |= 
Samoa =o yeas ue eet eee sere ie ie oe PU Ls ee SCE el = ee ees 7 12 2 
ZOSterOpNErd WED i ppIne SslanGSeoses esas ees ee eee eee bene e oeeeee 6 7 Sh eoeeee teeeee 


Remarks.—For some years Archamia fucata has been considered 
synonymous with Archamia lineolata. Bleeker’s account (1874, p. 72) 
and figure (1876-77, tab. 346, perc. tab. 68, fig. 2), as well as that of 
Weber and de Beaufort (1929, p: 347), confound even a third species 
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(A. biguttata). Archamia fucata and A. lineolata are remarkably 
similar in body form, scutellation, pigmentation, and fin-ray counts, 
with the exception of the anal fin. A small difference was found also 
in the gill-raker counts. A summary of the distribution of the num- 
ber of soft anal fin rays and gill rakers for the species of Archamia 
are given ‘in tables 2 and 8. About 6 percent of the anal fin rays be- 
tween fucata and lineolata show an overlap, fucata averaging about 
214 raysmore. A. lineolata averaged about one more developed raker 
on the upper arch and about one-half raker more on the lower arch. 
When the number of gill rakers and soft anal fin rays was considered 
for each of these species, all specimens studied were separated. 


TaBLE 3.—The number of gill rakers on the first gill arch for species of Archamia! 





Upper right limb2 | Lower right Total 
Species os | eR ee eee 
1,3 | 2,3 | 3,3 | 1,4 | 2,4] 138-| 14 | 15 | 16 | 19 | 20 | 21 | 22 | 23 | 24 
Diguttat ee tae ioe Wie toe ish be Fite lan 4 5 3 Dae 5 eel ell 7 Gaeta haz 4 4 alee se 
dispiluss tee ee) CIE Bae Teak PA Oui Qe esa Vel| eo aooe| ketdull MOF mS iy 263 
OUPWENSIS Me Cea eee eat nse emg OI ek | ca ieee iT ace Ni SD aan Gal aeshot | aes | ee 2) LeGullptoaleeee 
lineolataeces ee ee. en Ae ede ol 1 DAW NO Ml De) oma Ne acta ead ay eee es Gye 5| eG 1 
ureatia sh SE eae Pe AE 8 167 [5 22| ESS eee ew SAL Se | SEE Gy ao Ree | eee ee 
HM OTMOSH ee wee soe Aaa ieks Ue a ee ae Uk | See a a ee es 119] rset || ee se ieee |e 
Northern Marshall Islands______|___- AO: |E2 Sei oe ee Sil Gal's see ie elle ehh ees | eae ee 
Bamog-es 2220 10 2 |e 4 1D SACS LEE e Pee Sul Qa see eee 1 ey Set les 
ZOSLERODNENU Ss oe eee ee ed area Ge eet 1 Die sO Me Shy ee es ei rca ie Chey | at en meee pe es 





1 All collections from the Philippine Islands unless indicated otherwise. 

3 The rudiment count precedes the developed-raker count and is separated from it by a comma. 

3 A single tiny rudiment was sometimes present and was included in the count. The raker at the angle 
was included in the total count only. 

4 From Formosa and Philippine Islands. 


A character index formed by subtracting for each individual speci- 
men the number of soft anal fin rays from the total number of gill 
rakers distinctly separates fucata from lineolata, as indicated in the 
following frequency distribution : 





Total number of gill rakers Minus number of soft anal rays 
Species 





PASCAL eR” SC Re oe ae 8 15 DD Aa ec kerk ee we | eR a ee ee 
TE COLOT Oe ee ee eel ate a | ee Ca pe eres ed | Cea ne 4 16 9 1 





Color differences were observable when a series of specimens of 
each species were simultaneously compared. In Archamia lineolata 
(pl. 17, a) the black caudal spot is smaller and more intensely developed 
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than in A. fucata (pl. 17,6). The general body color appears to be a 
slightly lighter tan in fucata and more dusky in lineolata. The caudal 
spot varies to such an extent in intensity that in a single collection 
certain specimens show gradations from plainly discernible to faintly 
visible spots, or they may be obsolete. Both these species are widely 
distributed. The synonymy listed for each illustrates the confusion 
among many of the earlier workers. Descriptions were only general 
and meager, and often of a single specimen, and the salient characters 
were not critically studied. The variability of certain color marks 
was not understood. For example, the spot at the base of the caudal 
fin varies so considerably in intensity as to be completely obscure in 
some specimens of fucata and lineolata, and even in a few specimens 
of A. biguttata, yet the humeral spot is always intensely developed in 
biguttata. Thus, such writers as Jordan and Snyder (1901, p. 907) 
recognized A. kagoshimana, a manuscript name of Déderlein (in 
Steindachner and Déderlein, 1884, p. 3), on the basis of the absence of 
the caudal spot in a single specimen and the fact that it was taken 
in the Japanese faunal area. 

Prof. L. Bertin, Muséum National d’Histoire Naturelle, Paris, sent 
word that no type material of Apogon macropterus Cuvier and Valen- 
ciennes is at that museum, and that probably no type was designated, 
as Cuvier and Valenciennes used a manuscript name of Kuhl and 
Van Hasselt. From the above discussion of the fucata-lineolata com- 
plex and the distribution of the anal-fin-ray counts (table 2), it is al- 
most certain that A pogon macropterus Cuvier and Valenciennes equals 
Apongon lineolatus Cuvier and Valenciennes. Giinther’s description 
(1859, p. 245) of Apogon bleekeri contained no diagnostic data. The 
number of anal fin rays was said to range from II, 14to II, 17. This 
distribution overlaps that of fucata and lineolata, and it is doubtful 
which species he examined, since no color marking is indicated other 
than the presence of a caudal spot. Dr. E. Trewavas, British Museum, 
has informed me that the type of Apogon bleekeri Giinther cannot be 
located. 

I am unable to determine the status of Archamia macroptera and 
A. lineolata of Smith (1949, pp. 208-209, pl. 23, figs. 489 and 490). 
Prof. J. L. B. Smith informs me that the two horizontal body stripes 
of his figure of macroptera are life colors and are “virtually invisible” 
after a day of preservation. The anal-ray count that he reported for 
this species (ibid., p. 208), II, 14 to 17, represented the range of his 
data and also that of “Day (Fishes of India, pt. 1, p. 64, pl. 17, fig. 4, 
1875) and Fowler” (publication not given). Three adult specimens 
received from Smith, collected in Delagoa Bay, East Africa (U.S.N.M. 
No. 112206) have anal fin rays numbering II, 14 (2 specimens) and 
II. 15 and gill rakers numbering 5+1+16. ‘These statistics correlate 
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with my discussion of A. lineolata. The blackish, circular spot at 
the base of the caudal fin in Smith’s specimen is distinct and small, 
its diameter about four times in the least depth of the caudal pe- 
duncle, so it is perceptibly smaller than in specimens of Jineolata from 
the East Indies and Philippine Islands. His specimens may repre- 
sent a distinctly new form. The spot in Smith’s figure of macropterus, 
however, measures about three times in the depth of the caudal 
peduncle. 

The account of lineolata by Smith (ibid., p. 209) lists the anal fin rays 
as ranging from IT, 13 to 17 and his figure may be interpreted as hav- 
ing either II, 14 or I, 15 anal rays, with a distinct spot at the base 
of the caudal fin, its depth about three times in the least depth of 
the caudal peduncle. The range of the anal fin rays almost certainly 
refers to both /ineolata and fucata. The size and intensity of the cau- 
dal spot are characteristic of lineolata. Sufficient specimens are not 
available from the east African area to determine whether his ac- 
count refers to lineolata, fucata, or both. 


STUDIES OF THE APOGON BANDANENSIS GROUP 


This group is distinguished from other species of Apogon by the 
combination of the following characters: Dorsal fin rays VII-I, 9; 
anal rays II, 8; pectoral rays 12 to 14; lateral line scales 22 to 26; 
total number of gill rakers ranging from 28 to 30; palatines with 
villiform teeth; posterior margin of preopercle serrated, anterior 
margin of preopercle not serrated; lateral line complete; third spine 
of spinous dorsal longest; caudal fin emarginate or slightly forked; 
a band, saddle, or saddlelike spot on peduncle at base of caudal fin; 
a characteristic mark, narrow and elongate or triangular shaped (fig. 
105, a and b) from eye to angle of anterior margin of preopercle; body, 
head, and fins otherwise without stripes or bars. 

The data derived from a careful study of collections in the United 
States National Museum indicate that more than two species were 
confused and included in this group by relatively recent workers. An 
examination of the collections concerned in such studies as Fowler 
and Bean (1930, pp. 40-44), Jordan and Seale (1906, pp. 289-240), 
and Schultz (1948, pp. 92 and 95) revealed the presence of more than 
one species. Four species are now recognized. The group is dis- 
tinctly divisible into two categories: 1, Species with a large triangular 
mark below the eye (fig. 105, a) ; 2, a species with a narrow, elongate 
almost rectangular mark below the eye (fig. 105, 6). The following 
species with a triangular mark below the eye are recognized: Apogon 
erdmant, new species, Apogon bandanensis Bleeker, and Apogon 
savayensis Giinther. In the latter category Apogon nubilus Garman 
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is placed. The significant characters differentiating the species of 
this group are listed in tables 5 and 6, discussed in the accounts of the 
species, and portrayed on plates 18, a to c, and 19. 





A B 


Figure 105.—Sketch showing: a, Triangular cheek mark in Apogon savayensis 
Gunther ; }, narrow elongate mark in A. nubilus Garman. 


APOGON ERDMANI, new species 


PLATE 18, a 


Holotype—U.S.N.M. No. 147518, a female specimen, 60 mm. in 
standard length, collected by Donald S. Erdman, July 2, 1946, at 
Jidda, Red Sea. 

Paratypes.—U.S.N.M. No. 112040, 21 specimens, 39 to 59 mm. in 
standard length, taken with holotype and bearing same data. 
U.S.N.M. No. 147522, a specimen 47 mm. in standard length, collected 
by Erdman and Azizz, July 14, 1948, at Jidda, Red Sea. 

Description —This description is based on the holotype and para- 
types listed above. The counts are recorded for the holotype and fol- 
lowed by data from 10 paratypes in parentheses. When the counts for 
the paratypes are identical with those of the holotype, but one number 
is given. Dorsal rays VII-I, 9; anal rays II, 8; pectoral rays 13; 
lateral line scale rows 23 (23 to 24) ; scales above lateral line 2; scales 
below lateral line 6. Measurements for the holotype and 7 paratypes 
are presented in table 4. 

Gill rakers 8+1+20 (6 to 8+1+18 to 21, total 25 to 30); third 
spine of spiny dorsal longest, about twice in head length; second spine 
less than one-half length of third spine; first spine minute, less than 
one-fifth length of second spines; second anal spine about equal to 
length of third dorsal spine; posterior margin of preopercle finely 
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serrated, anterior margin smooth; no suborbital serrations; scales 
ctenoid with 10 to 12 radii in anterior field only; upper jaw reaches 
vertical drawn through middle of eye; lateral line complete; longest 
gill raker twice as long as longest filament, and about twice in diam- 
eter of eye; a single, flat opercular spine. 

Villiform teeth in jaws, vomer, and palatines; those in upper jaw 
in a wide band; a wide patch or band anteriorly in lower jaw, reduced 
to two irregular rows posteriorly; teeth on vomer in a narrow patch; 
palatines with a single row; body comparatively deeper in adults; 
caudal fin emarginate; contour of soft dorsal and anal fin convexly 
rounded, pectoral moderately rounded; depressed spiny dorsal fin 
reaches origin of soft dorsal in some specimens; pelvic fins extend 
beyond vent, reaching anal origin in some specimens. 


TABLE 4.—Measurements expressed in thousandths of the standard length of 
Apogon erdmani 





Holo- 











Measurement type Paratypes (U.S.N.M. No. 112040) 

Standard lengthy minis ae oe aaa 60 58 54 43 39 59 55 44 
eee ee ate ee eee tee oe a g a a a J 9 Q Q 

Greatestybodyidep ths saa e nae eee ee ee eee 454 | 491 | 482] 477] 433} 491] 500 437 
Body wid thee eee oes a eee eens 183 214 204 186 179 214 182 184 
ben dilente bho Be oi oe ae rt aa ee oe eee 434 | 431 | 463 | 466] 433 | 4381 | 418 425 
Head depth at :occiputs-< 22s=- fo e8 2  e 366 | 362 |) 404] 372] 359 | 362] 382 368 
length ot caudalipeduncle2=-- 22 2-2-5 = se eee ee 233 | 250} 241 | 221 | 2381 | 250 | 245 241 
Least depth of caudal peduncle__-------------------- 183 | 190] 204 | 186} 179] 190] 191 184 
eneinion longest pectoral raven. naa ee 267 | 284} 306] 279] 282) 284 291 299 
Length of third spine of spinous dorsal-_-_-_---------- 175 | 190} 185 | 209} 192] 190] 200 214 
Diameter, of eyes. oss 32 Sos oS eee eS 167 172 185 174 179 172 163 172 
eng th OPUpper da Wesess2 ee a ee ee ee LA | 2330) 232) 2202S 2335 te z27 214 
Leneth ofsnout! 22-3 a ae ee 92 86 93 93 103 86 82 92 
Least width of bony interorbital__.__.-__.-.--------- 117 103 110 116 103 103 109 115 
Tip of snout to origin of spinous dorsal fin____---_--- 442 | 448 | 463 | 466] 433 | 448] 452 437 
Tip of snout to origin of anal fin__------------------- 708 | 690] 685} 698] 680} 690] 691 690 
Tip of snout to insertion of pectoral fin_-_-------_---- 404 | 397 | 426] 395] 410) 397] 391 414 
Tip of snout to insertion of pelvic fin__-_------------ 425 | 431 | 426] 442] 433 | 431] 418 437 
Dip Ofsnout to anal Openings 22222220 eo. Le eee 666 | 621 | 667} 651 | 628 | 621] 654 652 








Color in alcohol.—Body and head light to dusky in smaller speci- 
mens to dusky or blackish in larger ones; a conspicuous black 
triangular mark extending from below eye to angle of anterior margin 
of preopercle; a characteristic black band encircling caudal peduncle 
at base of caudal fin; pectoral and pelvic fins transparent to dusky; 
dorsal, anal, and caudal fins dusky; Donald S. Erdman, collector of 
these specimens, reported to me that this species possessed no other out- 
standing colors when alive, and that the dusky to blackish body colors 
were somewhat lighter and silvery. 

Named erdmani in honor of the collector, Donald S. Erdman. 
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The location and intensity of certain spots found on the bodies of four species of 
Archamia: A, A. lineolata (Cuvier and Valenciennes), with moderately de- 
veloped spot at base of caudal peduncle, 56 mm. in standard length, from 
Makyan Island, East Indies. B, 4A. fucata (Cantor), with a diffuse spot at 
base of caudal fin, 53 mm. in standard length, from Bagay Gulf, Philippine 
Islands. OC, A. dispilus, new species, holotype, U.S.N.M. No. 112041, 58 mm. in 
standard length, from Soo Wan Bay, Formosa. Note diffuse spots on body 
just posterior to opercular flap and at base of caudal fin. D, A. biguttata, 
new name, with intensely developed humeral and caudal pedunclar spots, 
60 mm. in standard length, from Luzon, Philippine Islands. 
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A, Apogon erdmani, new species, holotype, U.S.N.M. No. 147518, 60 mm. in stand- 
ard length, from Jidda, Red Sea. B, A. bandanensis Bleeker, 54 mm. in 
standard length, from Busuanga Island, Philippine Islands. C, A. nubilus 
Garman, 63 mm. in standard length, from the northern Marshall Islands. 
D, Paramia bipunctata, new species, holotype, U.S.N.M. No. 147944, 47 mm. 
in standard length, from the Persian Gulf. 
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Apogon savayensis Gunther, from the northern Marshall Islands, showing re- 
duction in size of mark at base of caudal fin, from a band in young to a saddle- 
like mark in adults. A, Adult 71 mm. in standard length. B, Juvenile, 51 


» 


mm. in standard length. ©, Small specimen, 34 mm. in standard length. 
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APOGON BANDANENSIS Bleeker 
PLATE 18, 0 


Apogon bandanensis BLEEKER, 1854, p. 95 (type locality, Banda Island) ; 1873-76, 
p. 82; 1876-77, Perc. 67, tab. 345, fig. 2. 
Amia bandanensis FowLer and BEAN, 1930, p. 40 (in part). 


Specimens studied —U.S.N.M. No. 112129 to 112136, 112161 to 
112196, 89 specimens, 36 to 65 mm., collected during 1908-09 in the 
East Indies and Philippine Islands (Albatross expedition). 

Description.—The tabulated statistics comparing counts and meas- 
urements of various structures among these four species, other than 
those pertaining to the gill rakers, show little or no differences, and 
will receive no further treatment. The extent of the development of 
the serrations on the posterior margin of the preopercle, as well as 
the development of the villiform teeth of the jaws, is almost identical. 

Color in alecohol.—Head and body brown dorsally, light brown ven- 
trally ; some coppery-blue iridescence on cheek, opercle, and side of 
body; a brown triangular mark extending from lower margin of eye 
to angle of anterior margin of preopercle; sides of body sometimes 
with narrow, silvery vertical bars, interspaced with wide light-brown 
bars; two saddles on body, their width about three-fourths in diameter 
of eye, one passing through spinous dorsal fin and the other through 
soft dorsal fin ; these saddles extend from the fin bases to about‘ midbody 
area; anterior saddle almost completely faded in about 30 percent of 
specimens examined ; saddle through spinous dorsal (posterior saddle) 
almost completely faded in about 5 percent of specimens examined; 
a dark brown saddle over caudal peduncle at base of caudal fin in larger 
adults, sometimes with traces of a lower portion forming a band; in 
smaller specimens (under 50 mm.) saddle extends below lateral line 
forming a complete band, and the portion of band below lateral line 
is a light brown and not so intensely developed as the more intense, 
darker brown, upper portion; a conspicuous dark brown streak on the 
two outer branched caudal rays margined by clear to white color on 
the unbranched caudal ray ; remainder of caudal fin dusky to clear; in 
about 20 percent of specimens the dark brown outer streak is not 
present and it is not certain if this is due to fading, immaturity, 
sexual dimorphism, or a combination of all three factors; the plain, 
brown caudal fin occurred in the smaller specimens (under 50 mm.) and 
was found in more females than males in more than 10 specimens of 
each sex examined; it was also noted that the males had a more intense 
development of the saddles; these are but tentative assumptions, for 
too few specimens could be sexed because of their poor preservation 
and years of storage; in many specimens the outer rays of the caudal 
fin, as well as of the other fins, were frayed and broken; the pectoral, 
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pelvic, soft dorsal, and anal fins are clear to slightly dusky ; the anterior 
portion of spinous dorsal dusky to black, remainder of fin clear. 
Range.—Kast Indies and the Philippine Islands. 
Remarks.—See Remarks under A. savayensis (p. 599) for a discus- 
sion of the relationships among bandanensis, savayensis, and erdmani. 


APOGON SAVAYENSIS Giinther 
PLATE 19, a—c 


Apogon savayensis GUNTHER, 1871, p. 656 (types from Savay, Samoa, and 
Mando, Celebes ; 1878, p. 21, tab. 19, fig. b). 

Amia savayensis JORDAN and SEATE, 1906 p. 239. 

Amia bandanensis FOWLER and BEAN, 1930, p. 40 (in part). 

Apogon bandanensis SCHULTZ, 1948, p. 95 (in part). 

Specimens studied.—U. S. N. M. Nos. 112234 to 112241 and 126378, 
totaling 13 specimens, 48 to 75 mm., all collected during 1908-09 in the 
East Indies and Philippine Islands by the Albatross expedition ex- 
cept No. 126378, which was collected by Pierson in 1903; U. S. N. M. 
Nos. 142414 to 142417 and 142428, 40 specimens (56 additional speci- 
mens not cataloged), 19 to 60 mm., July to September 1946, northern 
Marshall Islands (Brock, Donaldson, Herald, and Schultz) ; 
U.S. N. M. Nos. 126257, 52432, and 58522, totaling 30 specimens, 42 to 
70 mm., 1902, Samoan Islands (Jordan and Kellogg) ; U.S. N. M. No. 
82953, 1 specimen, 65 mm., Samoan Islands (Wilkes Exploring Ex- 
pedition) ; U.S. N. M. No. 65426, 7 specimens, 67 to 78 mm., February 
1904, Manga Reva, Tuamotu Archipelago (Adbatross expedition) ; 
U.S. N. M. No. 82795 and 82796, totaling 3 specimens, 45 to 65 mm., 
Fiji or Oahu (Wilkes Exploring Expedition). 

Color in alcohol——Body and head light tan to dusky, head more 
dusky ; in some specimens body, laterally, with about six vertical nar- 
row silvery bars, separated by wider dusky bars; these vertical bars 
are often irregular or may be completely absent; three characteristic 
markings are: (1) a large triangular or wedge-shaped dark-brown 
mark extending from below eye to angle or slightly above angle 
of anterior margin of preopercle (slightly more horizontally di- 
rected than in bandanensis); (2) a dark-brown saddle at base of 
caudal fin, not extending below lateral line in adults; this saddle 
begins in young and juveniles as an almost complete band extending 
below lateral line and nearly encircles caudal peduncle, but as the 
specimens increase in size the band gradually atrophies into a saddle; 
and (3) a conspicuous dark brown streak in the outer two-branched 
caudal rays; the outermost unbranched caudal ray is usually clear 
or white and is in contrast with the dark brown streak; pectoral, pel- 
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vic, soft dorsal, and anal fins clear to slightly dusky; anterior and 
outer portion of spinous dorsal blackish, remainder of fin dusky to 
clear; caudal, other than dark brown streak, faintly dusky to clear. 

FRange.—On the basis of United States National Museum collec- 
tions, savayensis ranges from the Philippine Islands eastward among 
the islands of Oceania (Marshall, Samoan, Tuamotu, Fiji), where it 
is commonly taken with nubilus. 

Lemarks Examination of more than several hundred specimens 
of this group from Oceania failed to reveal a single one having the 
dorsal saddles developed as in bandanensis. Some specimens from 
the Philippine Islands were not determinable, owing chiefly to their 
small size or faded condition. The young and some juveniles of 
savayensis and bandanensis have the caudal saddle, typical of the 
adults, extending below the lateral line forming a band nearly en- 
circling the peduncle (pl. 19, @ to ¢). When small specimens of 
bandanensis had the body saddles seriously faded, such specimens 
could not be distinguished from those of savayensis with certainty. 
Many of these small specimens were distinguished by the caudal band, 
which in savayensis progressively atrophies into a saddle with in- 
crease in size of the specimens, but which in bandanensis does not 
completely atrophy, becoming only lighter in color and less distinct 
in the area below the lateral line. 

Some adult specimens from the East Indies and Philippine Islands 
were also not identifiable because of their faded or intermediate color 
patterns. Although a considerable overlap occurred in the frequency 
distributions of the number of gill rakers between savayensis and 
bandanensis from these areas (table 5), the consistently higher num- 
ber found in savayensis often aided in separating partially faded 
specimens. The following adult specimens from the East Indies and 
Philippine Islands are questionable determinations referred to the 
species bandanesis: U. S. N. M. Nos. 112164, 112169, 112171, 112176, 
112177, 112182, 112186, and 112190. The two collections, U. S. N. M. 
No. 112132 from the Philippine Islands and 123476 from the Solo- 
mon Islands, could not be identified. These specimens are interme- 
diate in coloration between erdmani, bandanensis, and savayensis. 
The caudal fin is a more or less uniform light brown. The first body 
saddle through the spinous dorsal is absent and a trace of a saddle 
through the soft dorsal is sometimes present. The caudal peduncle 
mark sometimes resembles the complete band found in erdmani. In 
some specimens the lower portion of the band below the lateral line 
is of a lighter color than that portion above the lateral line. The 
assumption that these three forms might be considered as subspecies 
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on the basis of these intermediate specimens was discarded. Since 
these intermediate specimens were taken over a wide area including 
certain islands of the East Indies, Philippines, and Solomons, one must 
assume that they represent intergrades between two forms occupying 
different habitats. A search for ecological data from the literature 
and Albatross records revealed no relationships between color form 
and habitat, nor were any significant differences found in habitats oc- 
cupied by the four species. It is suspected that color differences owing 
to sexual dimorphism may exist in bandanensis and this factor may, 
in part, be associated with these intermediate-colored specimens. 
More study with freshly collected material from the East Indies and 
Philippine Islands is required. 

A. savayensis probably attains the largest average size of this 
group, reaching a maximum length of about 80 mm. The young 
appear to be more elongate and less deep than the young of the other 


three species. 
APOGON NUBILUS Garman 


PLATE 18, c 


Apogon nubilus GARMAN, 1903, pp. 229-230, pl. 1, fig. 1 (type locality, Suva, Fiji 
Islands). 

Amia bandanensis Fow Ler and BEAN, 19380, p. 40 (in part). 

Apogon bandanensis ScHULTz, 1943, p. 95 (in part). 


Specimens studied —U.S.N.M. Nos. 147519, 147523, 147524, and 
112046, totaling 62 specimens, 14 to 65 mm., July 1948, Red Sea (Erd- 
man); U.S.N.M. Nos. 112197 and 112050 to 112062, totaling 23 speci- 
mens, 21 to 71 mm., 1908-09, East Indies and Philippine Islands 
(Albatross expedition) ; U.S.N.M. Nos. 71562, 7 specimens, 26-42 mm., 
1906, Ryukyu Islands (Albatross expedition) ; U.S.N.M. No. 132681, 1 
specimen, 30 mm., July 28, 1945, Ryukyu Islands (Simon) ; U.S.N.M. 
Nos. 112347 to 112352, totaling 229 specimens, and an additional 86 
specimens not cataloged, 9 to 79 mm., 1946-47, northern Marshall 
Islands (Brock, Donaldson, Herald, Hiatt, and Schultz) ; U.S.N.M. 
No. 152947, 2 specimens, 61 and 63 mm., August 20-22, 1949, Likiep 
Atoll, Marshall Islands (Univ. Washington) ; U.S.N.M. No. 189811, 
3 specimens, 22 to 34 mm., June 1945, Saipan, Marianas (Shroyer and 
White) ; U.S.N.M. No. 139811, 34 specimens, 36 to 63 mm., November 
96, 1945, Guam, Marianas (Frey) ; U.S.N.M. No. 189799, 3 specimens, 
16 to 22 mm., December 11, 1945, Rota Island, Marianas (Frey) ; 
U.S.N.M. No. 150008, 19 specimens, 20 to 30 mm., December 19, 1948, 
Saipan, Marianas (picked from head of brown Acropora) (Cloud, 
Schmidt, and Flatt) ; U.S.N.M. No. 151451, 4 specimens, 52 to 64 mm., 
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November 29, 1945 and January 8, 1946, Guam, Marianas (Gressitt 
and Ingram) ; U.S.N.M. No. 151452, 37 specimens, 42 to 72 mm., De- 
cember 23, 1945, Guam, Marianas (Gressitt and Frey) ; U.S.N.M. No. 
114973, 4 specimens, 41 to 61 mm., June 3, 1939, Tutuila Island, Samoa 
(Schultz) ; U.S.N.M. No. 112047, 11 specimens, 26 to 50 mm., Apia, 
Samoa (Jordan and Kellogg); U.S.N.M. No. 112048, 11 specimens, 
21 to 59 mm., Pago Pago, Samoa (Jordan and Kellogg); U.S.N.M. 
No. 112198, 6 specimens, 28 to 61 mm., Apia, Samoa (Jordan and 
Kellogg) ; U.S.N.M. No. 114974, 47 specimens, 9 to 41 mm., July 8-12, 
1939, Hull Island, Phoenix Islands (Schultz) ; U.S.N.M. No. 114975, 
14 specimens, 41 to 64 mm., May 25-26, 1936, Canton Island, Phoenix 
Islands (Schultz) ; U.S.N.M. No. 114972, 76 specimens, 34 to 61 mm., 
May 23-25, 1939, Canton Island (Schultz) ; M.C.Z. No. 28315, holo- 
type, Fiji Islands. 

Color in alcohol.—Body and head dusky to light silvery to dusky 
brown; some specimens with 6 to 8 vertical silvery bars separated by 
wider dusky vertical bars; dark mark extending from below eye to 
angle of preopercle elongate and narrow, about the same width below 
the eye as at the angle of the preopercle; a diffuse dusky spot at base 
of caudal fin just above lateral line in adults, never developed over 
dorsal part of caudal peduncle to form a saddle; sometimes only 
faintly visible or obsolete; caudal spot diffuse in young and juveniles, 
located at midbase of caudal fin and equally divided by lateral line 
in specimens ranging in size up to about 20 mm.; in specimens about 
30 to 35 mm. in length the spot begins to migrate dorsally, more of 
it being above the lateral line than below; fry under 15 mm. have 
melanophores in 3 to 4 horizontal rows on the body and irregularly 
scattered on the head; upper portion of membrane of spinous dorsal 
blackish, more so between third and fifth spines; remainder of spinous 
dorsal and other fins light dusky to clear. 

Color in life-—From Kodachrome transparency taken in the Mar- 
shall Islands under the direction of Dr. L. P. Schultz: Body laterally 
dusky to purple with irregular vertical silvery stripes; belly dusky to 
silvery with some purple; head deep purple; pectoral fin transparent 
and colorless; membrane between third to fifth spine of spiny dorsal 
light bluish, remainder dusky to light brown; soft dorsal and anal 
transparent to light brown, darker brown near bases; anal ight brown 
to transparent. 

Range.—This species has an extensive range, represented in the 
United States National Museum collection from the Red Sea to the 
Islands of Oceania (Marshall, Marianas, Phoenix, Samoan, Fiji) 
and the Ryukyu Islands. 
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Remarks.—Examination of the holotype of A. nubilus (M. C. Z. No. 
28315) and of Garman’s illustration leaves no question as to which 
species he studied, for the elongate mark below the eye is clearly 
visible, as is a blackish spot above the middle of the base of the 
caudal fin. Specimens ranging from the Red Sea to the Phoenix 
and Samoan Islands, when considered geographically, showed little 
variation in coloration, body form, and meristic characters. Those 
from the Red Sea average about one to two gill rakers more than 
specimens from other areas of the Indo-Pacific (table 5). Although 


TABLE 5.—Frequency distributions of the total nwmber of gill rakers in four 
species of Apogon 


Total number of gill rakers on first gill arch 








Species and locality 


EFM MANt, DEW: SPECIES: REC SOa eee ree eae ee 1 2 11 6 2 1 
bandanensis Philippine Islands and East Indies-_-____|_---_- 1 17 18 8 ee 2 Ve eaege 
savayensis 
Philippine slang seee es 2a. 2 ae where WS ee Nn eee Prd |e Ee | 8 1 1 |e a 
INorthernMarshall-Islands-2 peje. ot 9 Se ee Pies as 5 4 5 2uliee ees 
AS S10) 8c ead ehh A TE WON | RE 1 3 8 4 4 
iMancaiRevark: eats ey. eiets se bey Oo Sat eee a Ray ee lee 6 5 5 1 
Motals [Onisavayenste eee wa sa eee er | eee eS eel aS 6 21 19 12 5 
nubilus 
Red Sea ster sererey se OPP em), a geet yy Fe at et 2 1 12 6 4 12 
Philippine Islands and East Indies__________-__- 1 4 5 6 of | Se a] tee | ae 
ORIDA WALES DSSS SERRE ERI AES PORVOO ae ea 2 2 DN oe Ee Aes | ee 
Northern: Marshalllislands-=-* © 2.88 222 ar 1 2 8 5 Tle Ve lbesees 
Marianas iclandsee sees = ees> oa eee ween en es 1 7 107 |P = iia ere fe eee tee mee 
IPHOSNIKES 94 SEER ETE AT ES PUREE 208 gy PERLE Cue os: 3 6 6 Db piecs SEERA SAH ee 
Samoa =o) bape. oot eos eS Ate Pe IR wn ee 2 Osan ee Dh Sea categ Se 
13 i el th Aah ab lhc a Ah a tl ae Sm Ce ar ed | Mab TT 0] See hae Sa ee ee ee ween | ee 
Totals for nubilus, except from Red Sea_______- 2 14 32 29 4 1 Upc 3 


Bleeker in his discussion (1854, p. 95) did not mention the char- 
acteristic mark below the cheek, he did include a rather narrow elon- 
gate mark in his figure, somewhat similar to that found in nubdlus. 
It is possible, therefore, that Bleeker may have had specimens of 
nubilus as well as of bandanensis. 'The saddles passing through the 
spiny and soft dorsal fin certainly characterize his bandanensis. 
Giinther (1871) points out that the cheek mark on his Samoan speci- 
men (21% inches in length) was “more distinct” than in specimens 
(3% inches in length) from Manado, Celebes. Since the larger speci- 
mens had the smaller cheek mark, it is possible that Gtinther, too, 
had nubilus. 

Several male specimens, 60 to 68 mm. in length, were found prac- 
ticing oral incubation. 

In summary, it is of interest to note that in the one division of 
this closely related group (erdmani, bandanensis, savayensis) differ- 
entiation has been complete to the species level in three areas, more 
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or less, of the Indo-Pacific (the Red Sea, East Indies—Philippines, and 
Oceania). In the other division a single species exists throughout 
the Indo-Pacific with possible racial differentiation in the Red Sea. 


STUDIES OF THE GENUS PARAMIA 
Genus PARAMIA Bleeker 


Paramia B.ureKeR, 1863, p. 238. (Genotype, Cheilodipterus quinquelineatus 
Cuvier and Valenciennes.) 

Jadamga Scuuttz, 1940, p. 416. (Genotype, Cheilodipterus quinquelineatus 
Cuvier and Valenciennes. ) 


The genus Paramia is most closely related to Chetlodipterus Lace- 
pede and Cheilodipterops Schultz. One or two symphyseal canines 
are present on each side of the tip of the lower jaw in the latter 
genus, these being absent in the former. The villiform teeth of the 
lower jaw in Paramia extend from the symphysis posteriorly, inter- 
rupted on each side by 2 to 6 enlarged canines. In this and other 
characters it is nearly identical with Cheilodipterops. In Cheilodip- 
terus the band of villiform teeth in the lower jaw is wanting. 

It is interesting to note the addition of a new species from the 
Persian Gulf to this genus, hitherto known as monotypic. 


KEY TO THE SPECIES OF PARAMIA 


la. A black circular spot on dorsal side of caudal peduncle just before procurrent 
rays of caudal fin, with diameter about six times in least depth of caudal 
peduncle; five horizontal stripes on the body, counting the stripe on the 
midventral area located between pelvic bases, and the one on the mid- 
dorsal side; snout shorter, length 2.8 to 3.0 in length of base of dorsal 
fin; least depth of caudal peduncle, in snout, extends well beyond tip; 
eye smaller, about 1.0 in snout, 3.2 to 3.5 in head length, 2.9 to 3.0 in 
length of base of dorsal fin; black spot at base of caudal fin oval and 
larger, greatest diameter less than 2.5 in least depth of caudal peduncle. 
P. bipunctata, new species 
1b. No spot on dorsal side of caudal peduncle; six horizontal body stripes, 
counting midventral and middorsal stripes ; snout longer, length less than 
2.5 in length of base of dorsal fin; caudal peduncle depth in snout usually 
touches tip or extends only slightly beyond snout; eye larger, about 0.9 
in snout, 3.0 to 3.8 in head length, 2.2 to 2.8 in length of base of dorsal 
fin; black spot at base of caudal fin nearly circular and smaller, diameter 

more than 3.0 in least depth of caudal peduncle. 
P. quinquelineata (Cuvier and Valenciennes) 


PARAMIA BIPUNCTATA, new species 
PLATE 18, d 


Holotype.—U.S.N.M. No. 147944, a specimen 47 mm. in standard 
length, collected by Donald S. Erdman, June 7, 1948, in Tarut Bay, 
Ras Tanura, Persian Gulf, Saudi Arabia. 
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Paratypes.—U.S.N.M. No. 112039, 2 specimens, 44 and 48 mm. in 
standard length, taken with the holotype and bearing same data. 

Description.—This description is based on the holotype and two 
paratypes listed above. The counts and measurements are recorded 
for the holotype followed in parentheses by data from the paratypes, 
the smaller paratype listed first. Measurements are expressed in 
thousandths of the standard length. Where data are identical with 
that of the holotype but one number is given. 

Dorsal rays VI-I,9; anal rays I1,8; pectoral rays ii, 8, ii; lateral 
line scale rows 23; scale rows above lateral line 2; scale rows below 
lateral line 6. 

Greatest body depth 298 (273, 292) ; body width 159 (170, 167) ; 
head length 371 (386, 396) ; head depth at occiput 238 (227, 229) ; 
length of caudal peduncle 255 (273, 272); least depth of caudal 
peduncle 117 (114, 125) ; length of longest pectoral ray 216 (227, 229) ; 
length of third spine of spiny dorsal 170 (182, 167) ; diameter of eye 106 
(125, 125) ; length of upper jaw 170 (182, 181) ; length of snout 86 
(91, 83) ; least width of bony interorbital 64 (68, 64) ; tip of snout to 
origin of spiny dorsal fin 404 (431, 416) ; tip of snout to origin of anal 
fin 638 (658, 666) ; tip of snout to insertion of pectoral fins 372 (375, 
875) ; tip of snout to insertion of pelvic fins 383 (386, 396) ; tip of 
snout to anal opening 544 (523, 562); gill rakers 3,3+1+10,4 
(4,3+1411,2; 3,3+1411,2). 

First spine of spiny dorsal about three-fourths length of second 
spine; second spine about as long as third spine; first anal spine short, 
about one-seventh length of second; second anal spine about as long 
as first spine of spiny dorsal and equals diameter of eye; posterior 
margin of preopercle finely serrated, anterior margin smooth; scales 
ctenoid, with 6 to 10 radii; female specimen 48 mm. in standard 
length, with a short conical genital papilla; upper jaw reaches vertical 
drawn through middle of eye; lateral line complete; longest gill raker 
114 to 134 longer than longest filament, 214 times in diameter of eye; 
peritoneum transparent with pepperlike spots; holotype with enlarged 
scale between the bases of the pelvic fins, lost in the paratypes. 

Dentition pattern of the jaws similar to that as illustrated by 
Schultz (1940, p. 418, fig. 20,¢). The lower jaw has from five to seven 
canine teeth on each side and the anterior portion of the jaw has a 
wide band of villiform teeth, typical of the genus. In the upper jaw, 
just posterior to a small patch of villiform teeth opposite each side of 
the symphysis, is found a group of from two to three canines. Vomer 
and palatines with small rounded to pointed villiform teeth. 

Body elongate and somewhat slab sided; snout conical; caudal fin 
forked; contour of soft dorsal and anal fins apparently rounded; de- 
pressed spiny dorsal fin reaches anterior base of soft dorsal; pelvics 
reach vent but not origin of anal fin; all specimens immature. 
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Color in alcohol.—Body and head colored pale green with five hori- 
zontal blackish stripes; a middorsal stripe begins just behind inter- 
orbital area, passing posteriorly, dividing at origin of spiny dorsal, 
reuniting at end of soft dorsal and extending on caudal peduncle to 
spot on dorsal aspect of caudal peduncle and procurrent rays of 
caudal fin; a dorsolateral stripe extends from tip of snout, touching 
dorsal margin of eyes and anterior lateral line on body, dorsolaterally 
to area just before end of caudal peduncle; a median stripe begins at 
tip of snout and passes through middle of eye extending almost to 
spot at midbase of caudal fin; a ventrolateral stripe extends from tip 
of lower jaw through middle of upper jaw, touching lower margin 
of eye through base of pectoral and extending ventrolaterally to area 
just before end of peduncle; a midventral stripe extends from area 
anterior to midbelly, between bases of pelvics, dividing before vent 
and encircling anal fin, reuniting at end of anal and passing ventrally 
to end of caudal peduncle; a faint line is found on each side of isthmus 
extending from each side of tip of lower jaw to lower angle of pre- 
opercle; another faint line extends, on each side, obliquely forward 
on body from lateral base of pelvic to area just forward of pectoral 
base, and thence posteriorly to pectoral base; ventral stripe nar- 
rowest, only one-half as wide as other body stripes; width of 
median stripe at midbody about twice in diameter of pupil; a circu- 
lar, black spot just before procurrent rays of caudal fin on dorsal 
aspect, its diameter about 6 times in least depth of caudal peduncle 
and about twice in pupil; a blackish oval spot at midbase of caudal 
fin, its greatest diameter on the horizontal axis about once in pupil, 
and encircled by a pigmentless area; some scattered melanophores 
on the upper parts of the membranes of the first two dorsal spines, 
remainder of fins transparent. 

Color in life-—The following colors recorded in the field by Donald 
S. Erdman: Body silvery white with black stripes; black spot at 
midbase of caudal encircled by a yellow ring, its diameter equal to 
least depth of caudal peduncle. 

Named bzpunctata, in reference to the two spots on the caudal 
peduncle. 

Ecology.—These specimens were taken by Donald 8. Erdman at 
night near shore with a 100-foot drag net in shallow water over a 
sandy bottom. 


PARAMIA QUINQUELINEATA (Cuvier and Valenciennes) 


Cheilodipterus quinquelineatus CUVIER and VALENCIENNES, 1828, p. 167 (type 
locality, Borabora, Society Islands); Fow ier and BEAN, 19380, p. 127 (in 
part). 

Specimens studied—U.S.N.M. Nos. 150471 to 150519, 87 specimens, 

1908-09, East Indies and Philippine Islands (Albatross expedition). 
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U.S.N.M. Nos. 150451, 17 specimens, April 1908, Catbalogan, Samar, 
Philippine Islands (Albatross expedition) ; U.S.N.M. Nos. 142450 to 
142454, totaling 104 specimens, 1946 and 1947, northern Marshall 
Islands (Brock, Donaldson, Emmory, Herald, Kohler, Schultz) (also 
28 specimens, not cataloged, from northern Marshall Islands collected 
by same party); U.S.N.M. Nos. 114977 to 114980, 40 specimens, May 
to July, 1939, Tutuila and Canton Island (Schultz) ; U.S.N.M. Nos. 
52296 and 126286, totaling 10 specimens, 1902, Apia, Samoa (Jordan 
and Kellogg); U.S.N.M. No. 65976, 1 specimen, 1899-1900, Papeete 
Island, Society Islands (Albatross expedition). 

Description.—The following counts and measurements were taken 
from 7 specimens, 32 to 76 mm.: Dorsal rays VI-I, 9; anal rays II, 8; 
pectoral rays 11, 8 or 9, 11; vertical scale rows 24 or 25; scale rows 
above lateral line 2; scale rows below lateral line 6 or 7. 

Body depth 3.3 to 3.8; head length 2.4 to 2.5; length of caudal 
peduncle 3.7 to 4.0; length of longest pectoral ray 4.5 to 5.0 all in 
standard length; eye 3.0 to 3.3; length of upper jaw 2.0 to 2.1; least 
depth of caudal peduncle 3.0 to 3.2; snout 3.5 to 3.7; width of bony 
interorbital 6.3 to 7.2 all in length of head; eye in snout 0.9; second 
spine of spinous dorsal longest, about 3.1 to 3.4 in length of head in 
adults; gill rakers 4 or 5+1+12, the longest raker about equal to 
length of longest filament. 

Caudal fin moderately forked; outline of rays of soft dorsal and 
anal fins slightly convex; free edge of preopercle serrated; scales 
ctenoid on body and head. 

Color in alcohol_—Body and head light tan with six sharply defined 
brownish-black horizontal stripes extending from areas of the snout 
to the base of caudal fin; stripes located laterally on body about one- 
third width of lateral line scale taken from midbody area, and 5.5 to 
7 in eye; width of area between stripes on lateral side of body 114 to 
2 times width of stripe; a dorsal stripe begins just posterior to inter- 
orbital area of midhead and extends dorsally to procurrent rays of 
caudal fin, dividing at origin of spinous dorsal and uniting at end of 
base of soft dorsal fin; a dorsolateral stripe extends from snout, dor- 
sally, just touching dorsal margin of eye and anterior lateral line 
pores on body and passes posteriorly on dorsolateral portion of caudal 
peduncle; midbody stripe begins on tip of snout, passes through mid- 
dle of eye and along midbody, extending almost to spot at base of 
caudal fin; a ventrolateral stripe extends from tip of lower jaw, along 
anterior portion of dentary, thence through upper jaw and just below 
eye, through base of pectoral fin and ventrolaterally to caudal base; 
another ventrolateral stripe passes from symphysis of lower jaw ven- 
trally along inner edge of mandibular bones and lower edge of inter- 
opercle, passing just above base of pelvic fin and posteriorly near anal 
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base, uniting with stripe of opposite side at rear of anal base forming 
common ventral caudal peduncle stripe; a ventral stripe extends from 
the isthmus, just posterior of tip of lower jaw, touching inner bran- 
chiostegals of both sides, and on midbelly through bases of pelvics to 
vent; a conspicuous round, brownish-black spot at midbase of caudal 
fin, its diameter about five times in least depth of caudal peduncle; 
spot surrounded by a clear, nearly circular area, its diameter almost 
equal to the least depth of the caudal peduncle; stripes wider, more 
intense, and more sharply outlined on head; stripes taper very gradu- 
ally from head to caudal peduncle, where they are less intense and 
have the least width; first two spines of spinous dorsal blackish, pro- 
current and outer two developed caudal rays with some black pigment, 
remainder of median and paired fins nearly transparent. 

Fange.—Represented in the United States National Museum col- 
lections from the East Indies, and the Philippine, eco Phoenix, 
Samoan, and Marshall Islands. 
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(New genera, species, etc., are printed in italics) 


abadsantoni, Aedes (Finlaya), 528, 552. | Aedes (Finlaya) atropalpus, 525, 546. 


Acanthochela, 205. 
chilensis, 205, 206. 
Acanthocolpidae, 326, 331. 
Acari, 203. 
Accacoeliidae, 331. 
Accipitridne, 199. 
achardi, Melittochlamys, 452. 
acirrata, Genitocotyle, 324, 337. 
Acropora sp., 600. 
Actinia, 446, 447. 
clematis, 419. 
florida, 419. 
Actinian fauna of the Gulf of Cali- 
fornia, The, 415. 
Actiniaria, 415, 416. 
Actiniidae, 419. 
Actinoporus, 446. 
Actinothoé, 446. 
californica, 415. 
adscensionis, Epinephelus, 357. 
adsphaericus, Opecoelus, 318, 337. 
Aedes, 515. 
Aedes, mosquitces of the subgenus Fin- 
laya, genus, 513. 
(Finlaya) abadsantoni, 528, 552. 
aegypti, 517. 
(Finlaya) albilabris, 531, 557. 
(Finlaya) alboannulatus, 516, 537, 
559. 
(Finlaya) alboannulatus-group, 
517, 519, 532, 559. 
(Finlaya) alboannulatus-subgroup, 
533, 536. 
(Finlaya) albocinctus, 535, 560, 574. 
(Finlaya) albolateralis, 546, 567. 
(Finlaya) alboniveus, 540, 567. 
(Finlaya) albotaeniata-group, 517. 
(Finlaya) albotaeniatus, 534, 560. 
(Finlaya) albotaeniatus mikiranus, 
519, 532, 538, 534, 560, 574. 
(Finlaya) albotaeniatus-subgroup, 
532, 533. 
(Finlaya) alektorovi, 532, 560. 
alleni, 567. 
(Finlaya) alocasicola, 520, 542. 
(Finlaya) alticola, 534, 535, 560. 
(Finlaya) ananae, 520, 543. 
(Finlaya) anggiensis, 534, 560. 
(Finlaya) argenteitarsis, 534, 560. 
argyrothorax, 546. 
(Finlaya) argyrothorax, 523, 546. 
(Finlaya) argyrothorax-subgroup, 
522, 523. 
(Finlaya) assamensis, 523, 546. 
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eee atropalpus epactius, 525, 

46. 

(Finlaya) atropalpus-subgroup, 
522, 525. 

(Finlaya) aureostriatus, 515, 517, 
528, 552. 

(Finlaya) aureostriatus greenii, 
528, 537, 552. 

(Finlaya) aureostriatus kanaranus, 
528, 553. 

(Finlaya) aureostriatus-group, 519, 
526, 527, 552. 

(Finlaya) aureostriatus-subgroup, 
527, 528. 

(iinteys,) auridorsum, 535, 536, 


(Finlaya) auronitens, 587, 561. 

(Finlaya) auronitens-subgroup, 
53de, 537. 

(eanlaya) australiensis, 537, 538, 
561, 

(Finlaya) avistylus, 520, 543. 

(Finlaya) banksi, 532, 557. 

(Finlaya) barnardi, 525, 526, 550. 

ee) biocellatus, 519, 532, 538, 

(Finlaya) biocellatus-subgroup, 
535. Dole 

Seiad bougainvillensis, 520, 


(Finlaya) burgosi, 528, 553. 
(Finlaya) cacharanus, 521, 523, 
546. 
( ee) candidoscutellum, 529, 
3 


(Finlaya) candidoscutellum-sub- 
group, 527, 529. 

(Finlaya) christophersi, 537, 561. 

(Finlaya) chrysolineatus, 528, 553. 

(Finlaya) chrysolineata-group, 517. 

(Finlaya) chrysolineatus-subgroup, 
527. 

(Finlaya) clintoni, 534, 561. 

(Finlaya) cogilli, 521, 523, 546. 

(Finlaya) ecroceus, 520, 543. 

(Finlaya) deceanus, 523, 547. 

(Finlaya) derooki, 534, 562. 

(Finlaya) dissimilis, 516, 517, 540, 
567. 

(Finlaya) dissimilis karwari, 540, 
567. 

(Finlaya) dissimilis-subgroup, 539, 
540. 
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612 


Aedes (Finlaya) dobodurus, 534, 562. 


(Finlaya) dorseyi, 540, 568. 

draconarius, 562. 

(Finlaya) eatoni, 539, 541, 542, 568. 

(Finlaya) echinus, 542, 568. 

(Finlaya) elsiae, 532, 557. 

(Finlaya) embuensis, 519, 525, 526, 
550. 

epactius, 546. 

(Finlaya) eucleptes, 555. 

(Finlaya) feegradei, 523, 547. 

(Finlaya) fengi, 539, 562. 

(Finlaya) fengi-subgroup, 5338, 538. 

(Finlaya) fijiensis, 520, 543. 

(Finlaya) flavipennis, 520, 543. 

(Finlaya) flavipennis avistyla, 548. 

(Finlaya) fluviatilis, 538, 562. 

(Finlaya) fluviatilis-subgroup, 533, 
538. 

formosensis, 554. 

(Finlaya) formosensis, 528, 554. 

(Finlaya) fulgens, 515, 526, 550. 

fusculus, 517. 

(Finlaya) gahnicola, 520, 544. 

(Finlaya) gani, 520, 521, 544. 

(Finlaya) gani-subgroup, 520, 521. 

(Finlaya) geniculatus, 542, 568. 

(Finlaya) geniculatus-group, 517, 
519, 539, 567. 

(Finlaya) geniculatus-subgroup, 
539, 541. 

(Finlaya) gilli, 535, 537, 562. 

(Finlaya) gracilelineatus, 530, 554. 

(Finlaya) gracilelineatus-sub- 
group, 527, 530, 

(Finlaya) greeni kanaranus, 553. 

(Finlaya) gubernatoris, 523, 547. 

(Finlaya) gubernatoris kotiensis, 
Dee A Ue 

(Finlaya) gubernatoris-subgroup, 
522, 523. 

(Finlaya) halongi, 572. 

(Finlaya) harperi, 515, 534, 563. 

(Finlaya) harveyi, 528, 554. 

(Finlaya) harveyi nigrorhynchus, 
528, 554. 

hatorii, 557. 

(Finlaya) hatorii, 532, 557. 

Aedes (Finlaya), 532, 557. 

(Finlaya) hegneri, 530, 532, 558. 

Aédes (Finlaya), 530, 532, 558. 

(Finlaya) heteropus, 549. 

Aédes (Finlaya), 549. 

(Finlaya) hollandius, 534, 563. 

(Finlaya) idjenensis, 539, 540, 569. 

(Finlaya) ingrami, 526, 551. 

(Finlaya) inquinatus, 521, 5238, 547. 

jacobinae, 517. 

(Finlaya) japonicus, 528, 554. 

(Finlaya) jugraensis, 528, 555. 

(Finlaya) keefei, 529, 555. 

(Finlaya) khazani, 523, 547. 

(Finlaya) knabi, 533, 538, 563. 

(Finlaya) knabi-subgroup, 533, 538. 

(Finlaya) knighti, 520, 544. 
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Aedes (Finlaya) kochi, 520, 544. 


(Finlaya) kochi-group, 517, 519. 
SZ pao 

(Finlaya) kochi-subgroup, 520. 

(Finlaya) koreicus, 527, 528, 555. 

(Finlaya) lacteus, 515, 540, 569. 

(Finlaya) laoagensis, 540, 569. 

(Finlaya) lauriei, 573. 

(Finlaya) lepchana, 533, 534, 563. 

leucocelaenus, 569. 

(Finlaya) leucocelaenus, 517, 518, 
542, 569. 

(Finlaya) leucocelaenus-subgroup, 
539, 542. 

(Finlaya) leucomeres, 540, 569. 

(Finlaya) leucopleurus, 540, 569. 

leucotaeniatus, 570. 

(Finlaya) leucotaeniatus, 515, 518, 
542, 570. 

(Finlaya) lewelleni, 520, 544. 

(Finlaya) lewelleni-subgroup, 520. 

littlechildi, 517. 

(Finlaya) longipalpis, 526, 551. 

(Finlaya) longipalpis-group, 517, 
519, 525, 550. 

Ce lophoventralis, 521, 523, 

8 


(Finlaya) luteus, 520, 544. 

(Finlaya) luzonensis, 540, 570. 

(Finlaya) macdougalli, 558. 

(Finlaya) macfarlanei, 532, 558. 

(Finlaya) mackerrasi, 537, 563. 

(Finlaya) madagascarensis, 525, 
526, 542, 551. 

(Finlaya) mallochi, 530, 531, 558. 

(Finlaya) mediovittatus, 530, 531, 
558. 

(Finlaya) mediovittata-group, 517, 
519, 5380, 581, 557. 

(Finlaya) mediovittatus-subgroup, 
531. 

(Finlaya) medleri, 520, 545. 

(Finlaya) melanopterus, 523, 548. 

metoecopus, 549. 

(Finlaya) mikiranus, 560. 

milleri, 517. 

(Finlaya) monetus, 518, 519, 525, 
526, 539, 551. 

(Finlaya) monocellatus, 519, 532, 
563 


(Finlaya) niveoides, 539, 540. 

(Finlaya) niveus, 540, 570. 

(Finlaya) niveus idjenensis, 569. 

(Finlaya) niveus nipponicus, 540, 
570. 

(Finlaya) niveus-subgroup, 523, 
5389, 540. 

(Finlaya) notoscriptus, 531, 558. 

(Finlaya) notoscriptus montana, 
559. 

(Finlaya) notoscriptus montanus, 
Bol Doo: 

(Finlaya) notoscriptus-subgroup, 
531. 

(Finlaya) novalbitarsis, 584, 564. 
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(Finlaya) nyasae, 525, 526, 551. 

(Finlaya) occidentalis, 516, 536, 
537, 564. 

(Finlaya) occidentalis milsoni, 537, 
564 


(Finlaya) okinawanus, 528, 555. 

(Finlaya) oreophilus, 541, 571. 

(Finlaya) oreophilus-subgroup, 
539, 541. 

(Finlaya) oswaldi braziliensis, 549. 

(Finlaya) pallirostris, 527, 528, 
555. 

(Finlaya) palmarum, 5384, 565. 

(Finlaya) papuensis, 534, 565. 

(Finlaya) papuensis-subgroup, 533, 
534. 


(Finlaya) paradissimilis, 540, 571, 

(Finlaya) pecuniosus, 566. 

(Finlaya) peipingensis, 539, 571. 

(Culiselsa) perichares, 546. 

(Finlaya) phillipi, 518, 519, 525, 
526, 539, 551. 

(Finlaya) plumiferus, 523, 548. 

podographicus, 549. 

(Finlaya) podographicus, 522. 

(Finlaya) poicilius, 520, 545. 

(Finlaya) priestleyi hamadryadis, 
565. 

(Finlaya) prominens, 523, 548. 

(Finlaya) pseudoniveus, 539, 540, 
571. 

(Finlaya) pseudotaeniatus, 532, 
559. 

(Finlaya) pseudotaeniatus-s u b - 
group, 531, 532. 

pulcherrimus, 517. 

(Finlaya) pulehrithorax, 526, 552. 

(Finlaya) pulchriventer, 541, 571. 

(Finlaya) pulchriventer-subgroup, 
539, 541. 

(Ochlerotatus) punctor, 517. 

(Finlaya) purpureus, 536, 565. 

(Finlaya) purpureus-subgroup, 533, 
535 


(Finlaya) quasirubithorax, 518, 
519, 526, 529, 555. 

(Finlaya) quasirubithorax-sub- 
group, 527, 529. 

(Finlaya) quinquelineatus, 530, 
531, 559. 

(Finlaya) rizali, 527, 528, 556. 

(Finlaya) samoanus, 520, 545. 

(Finlaya) saperoi, 540, 572. 

(Finlaya) saxicola, 528, 556. 

(Finlaya) scutellalbum, 530, 556. 

(Finlaya) scutellalbum-subgroup, 
527, 530. 

seoulensis, 548. 

(Finlaya) seoulensis, 521, 524, 548. 

(Finlaya) seoulensis-subgroup, 522, 
524. 

(Finlaya) sherki, 528, 556. 

(Finlaya) shortti, 532, 559. 

(Finlaya) simlensis, 535, 566. 


Aedes (Finlaya) novoniveus, 540, 570.| Aedes (Finlaya) simlensis-subgroup, 


532, 535. 

(Finlaya) simulatus, 557. 

(Finlaya) sintoni, 526, 529, 556. 

(Finlaya) sintoni-subgroup, 527, 
528. 

(Finlaya) solomonis, 520, 545. 

(Finlaya) stevensoni, 534, 566. 

(Finlaya) stonei, 515, 520, 545. 

(Finlaya) subalbitarsis, 534, 566. 

(Finlaya) subauridorsum, 573. 

(Finlaya) subniveus, 571. 

(Finlaya) subsimilis, 536, 566. 

aaa subsimilis-subgroup, 532, 

36. 

(Finlaya) suffusus, 541, 572. 

(Finlaya) suffusus-subgroup, 539, 
541. 

(Finlaya) terrens, 523, 548. 

terrens homoeopus, 549. 

(Finlaya) terrens metoecopus, 523, 
549. 

(Finlaya) terrens podographicus, 
523, 549. 

(Finlaya) terrens-group, 519, 521, 
522, 546. 

(Finlaya) terrens-subgroup, 522. 

(Finlaya) terrens-gubernatoris- 
group, 517. 

thorntoni, 549. 

(Finlaya) thorntoni, 521, 549. 

(Finlaya) togoi, 516, 530, 556. 

(Finlaya) togoi-subgroup, 527, 529. 

(Finlaya) tonkinensis, 573. 

(Finlaya) toxopeusi, 534, 566. 

(Finlaya) triseriatus, 542, 572. 

triseriatus hendersoni, 572. 

(Finlaya) triseriatus hendersoni, 
542, 572. 

(Finlaya) tsiliensis, 521, 524, 550. 

(Finlaya) tsiliensis-subgroup, 522, 
524. 

(Finlaya) unicinctus, 521, 524, 539, 


(Finlaya) unicinctus-subgroup, 
522, 524. 
(Finlaya) upatensis, 517, 573. 
varipalpus, 517. 
wahlgreni, 517. 
(Finlaya) wallacei, 520, 545. 
(Finlaya) wasselli, 526, 557. 
watasei, 550. 
(Finlaya) watasei, 523, 550. 
(Finlaya) wellmanii, 526, 552. 
(Finlaya) yunnanensis, 539, 572. 
zoosophus, 567. 
(Finlaya) zodsophus, 538, 567. 
Aegidae, 367. 
aegypti, Aedes, 517. 
aeneus, Quiscalus quiscula, 186, 187, 188 
200 


Aeolopius, 277. 
aestuarii, Pachycerianthus, 436. 
agassizii, Chrysogorgia, 272. 


614 PROCEEDINGS 


Agonurus, 335. 
trachinoti, 335. 
agrestis, Microtus, 234. 
Agroecotettix, 277. 
Aiptasia, 445. 
Aiptasiomorpha, 445, 446. 
elongata, 426, 427 (fig.). 
Aiptasiomorphidae, 426. 
alalunga, Germo, 349, 354. 
alascensis, Iolella, 187. 
Janiralata, 138. 
Janthopsis, 137. 
alaskensis, Haemogamasus, 204, 205, 
206, 210, 218, 214 (fig.), 266, 267. 
albibarbis, Sorex palustris, 248. 
albicollis,. Zonotrichia, 170, 171, 191, 
200. 
albidum, Haemulon, 351. 
Pleurogonium, 148. 
albigula, Neotoma, 264, 265. 
albilabris, Aédes (Finlaya), 531, 557. 
albirubra, Hatschekia, 357. 
albitarsis, Leucomyia, 564. 
alboannulatus, Aedes (Finlaya), 516, 
587, 559. 
albo-annulatus, Culex, 559. 
alboannulatus, Finlaya, 519. 
-group, Aedes (finlaya), 517, 519, 
bal. bo: 
-subgroup, Aedes (Finlaya), 533, 
536. 
albocincta, Finlaya, 560. 
albocinctus, Aedes (Finlaya), 535, 560, 
574. 
albofasciatus, Sebastiscus, 325. 
albolateralis, Aedes (Finlaya), 540, 567. 
Stegomyia, 567. 
alboniveus, Aedes (Finlaya), 540, 567. 
albo-punctatus, Culex, 568. 
albotaeniata, Danielsia, 515, 560. 
albotaeniatus, Aedes (Finlaya), 534, 
560. 
-group, Aedes (Finlaya), 517. 
pee Aedes (Finlaya), 532, 
533. 
albovillosus, Myochrous, 64. 
albulata, Mieza, 489. 
Paramulona, 490, 491, 492, 493 
(fig.), 494, 495 (fig.). 
album, Haemulon, 357. 
Albuquerque, N. Mex., fleas from the 
Upper Sonoran Zone near, 305. 
alektorovi, Aédes (Finlaya), 532, 560. 
Alicia, 445, 446. 
beebei, 415, 418. 
Aliciidae, 418. 
alleni, Aédes, 567. 
allos, Phalacropsylia, 313. 
Alocasia sp., 545. 
alocasicola, Aédes (Finlaya), 520, 542. 
aloga, Blarina brevicauda, 248. 
alpina, Talpa, 213, 238. 
alta, Ianira, 139. 
alticola, Aedes (Finlaya), 534, 535, 560. 
alveyi, Eurytrema, 190, 191. 
Zonorchis, 187 (fig.), 190, 191, 200. 
Alyssum sp., 392. 
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Amaroucium ¢californicum, 154. 
ambulans, Dermanyssus, 228, 231. 
Euhaemogamasus, 205, 208 (fig.), 
227, 228, 229 (fig.), 266, 267. 
Eulaelaps, 228, 231. 
Hypoaspis, 228. 
Ambystoma, 466. 
rosaceum, 466, 468, 469. 
rosaceum nigrum, 466, 467 (fig.), 
468, 469. 
rosaceum rosaceum, 469. 
rosaceum sonoraensis, 468, 469. 
americana, Stenoponia, 313. 
americanum, Brachylecithum, 173, 177, 
179 (fig.), 199, 200. 
Octolasmis, 241. 
americanus, Haemogamasus, 204, 205. 
Lepus, 218. 
Pleorchis, 331. 
Amia bandanensis, 597, 598, 599, 600. 
bleekeri, 586, 588. 
buroénsis, 584. 
macropterus, 588. 
savayensis, 598. 
zosterophora, 585. 
amoena, Melittochlamys, 452. 
amplicapa, Hatschekia, 359 (fig.), 361. 
amplitergum, Lernanthropus, 347 (fig.), 
349, 350 (fig.), 351 (fig.). 
Amsinckia eastwoodae, 411. 
Anactis, 445. 
analis, Lutianus, 353, 367. 
ananae, Aedes (Finlaya), 520, 5438. 
Ancylandrena, 411, 413. 
Andrena, 378, 376, 400. 
(Oligandrena) angelesia, 404. 
angustella, 400. 
anisochlora, 410. 
baeriae, 390. 
banksi, 400. 
bipunctata, 380, 398. 
(Thysandrena) blandula, 410. 
(Trachandrena) californica, 378. 
californica californica, 376. 
(Trachandrena) californica wick- 
hami, 875. 
candidiformis, 397. 
(Micrandrena) candidiformis se- 
motula, 397. 
chlorogaster, 392. 
(Micrandrena) chlorogaster, 392, 
396, 397. 
chlorogaster gavilanica, 394. 
chlorogaster nesiotes, 394. 
chlorura, 407, 408. 
complexa, 376. 
(Scoliandrena) eryptanthae, 401. 
dissimulans, 410. 
(Thysandrena) dissimulans, 408. 
(Hesperandrena) duboisi, 890. 
escondida, 386, 387. 
(Hesperandrena) escondida, 386. 
(Stenandrena) essigi, 384, 385. 
flavoclypeata, 380, 398. 
fulvinigra, 410. 
grandior, 375. 
(Micrandrena) haroldi, 398. 
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Andrena helvola, 400. 
(Pterandrena) isocomae, 378. 
limarea, 373. 
(Hesperandrena) lativentris, 388. 
(Ptilandrena) layiae, 381. 
limnanthis, 388. 
(Hesperandrena) limnanthis, 387, 
388, 389. 
merriami, 410. 
macrocephala, 404, 405. 
microchlora, 397. 
microchlora subalia, 397. 
(Micrandrena) microchlora  sub- 
alia, 397. 
misella, 410. 
miserabilis, 398. 
(Micrandrena) miserabilis, 398. 
nasonii, 406. 
nigrihirta, 410. 
nigroclypeata, 404. 
nitidicornis, 396, 397. 
(Micrandrena) nitidicornis, 
397. 
(Simandrena) opacella, 406. 
orthocarpi, 406. 
osmioides, 401, 402, 403. 
pallidifovea, 384, 385, 386. 
(Stenandrena) pallidifovea, 383. 
(Andrena) palpalis, 400. 
piperi, 392, 398. 
(Micrandrena) piperi, 392. 
plumifera, 383. 
(Pterandrena) plumiscopa, 376. 
quercina, 400. 
quintiliformis, 373, 375. 
(Micrandrena) radialis, 395, 396, 
397. 
semotula, 397. 
suavis, 376, 408. 
(Thysandrena) subdepressa, 407. 
trevoris, 380. 
(Pterandrena) trevoris, 380. 
(Stenandrena) vexabilis, 385. 
Andrenidae, 373, 411. 
new and little-known bees of the 
family, from California, 373. 
Andvakia, 418, 445. 
insignis, 416, 417 (fig.). 
parva, 418. 
Andvakiidae, 416. 
Anemonia, 446. 
inequalis, 415. 
angelesia, Andrena (Oligandrena), 404. 
Angelichthys sp., 325. 
anggiensis, Aedes (Finlaya), 534, 560. 
angulata, Hatschekia, 357, 359 (fig.). 
angustatus, Nautilograpsus, 88. 
angustella, Andrena, 400. 
angustirostris, Perognathus 
latus, 261. 
anisochlora, Andrena, 410. 
anisotremi, Stephanostomum, 326, 328. 
Anisotremus davidsonii, 335, 336. 
interruptus, 335. 
virginicus, 351. 


396, 


penicil- 
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Anolis, 480, 
liogaster, 480. 
petersii, 480. 
sericeus, 480, 

anomalus, Hoplopsyllus, 306. 

Anomiopsyllus, 308, 
hiemalis, 309. 
novomexicanensis, 307, 308 (fig.). 

Anthopleura, 445, 446. 
dowii, 417 (fig.), 419. 

Anthostella (Phyllactis) 

425. 

Anthothoé, 445. 
(Actinothoé), 446. 
panamensis, 481 (fig.), 482. 

Anthuridae, 106. 

Antias, 1438. 
charcoti, 147. 
hirsutus, 148, 144 (fig.), 145 
hispidus, 147. 

Antiasini, 148. 

Anuretes, 342. 
brevis, 342, 343, (fig.). 

Aplopappus veneta vernonioides, 379 

Apodemus flavicollis, 284, 238. 
sylvaticus, 234, 238. 
sylvaticus sylvaticus, 238. 

apodus, Lutianus, 857. 

Apogon, 582, 594. 
argenteus, 591. 
bandanensis, 581, 582, 594, 597, 598, 

599, 600, 602, 603. 
bandanensis group, 594. 
bleekeri, 582, 590, 5938. 
buruénsis, 584. 
erdmani, 594, 595, 598, 599, 602, 603. 
fucatus, 582, 590, 591. 
gracilis, 582; 585. 
lineolatus, 583, 591, 593. 
macropteroides, 590. 
macropterus, 589, 591, 598, 594. 
mentalis, 585. 

Apogon notata, 590. 
nubilus, 594, 595 (fig.), 599, 600, 

602, 603. 
savayensis, 594, 595 (fig.), 598, 599, 

602, 603. 
zeylonicus, 591. 
zosterophora, 585. 

Apogonidae, 581. 

Apoidea, 3738. 

Aponurus trachinoti, 337. 

appendiculatum, Distomum, 317. 

appendiculatus, Pseudocyenus, 364. 

aranetana, Finlaya, 543. 

arborescandens, Hyla, 476. 

Archamia, 581, 582, 583, 585. 
biguttata, 583, 587 (table), 588, 591, 

592, 5938. 
bleekeri, 491. 
buruénsis, 583, 584, 585, 591, 592. 
dispilus, 588, 586, 587 (table), 589, 

591, 592. 
fucata, 588, 589, 590, 591, 592, 593, 

594. 
kogoshimana, 590, 593. 


conchilega, 


(fig.). 
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Archamia lineolata, 584, 589, 590, 591, | aureostriatus, Aedes (Finlaya), 515, 


592, 5938, 594. 

macroptera, 593. 

macropteroides, 586. 

zosterophora, 583, 585, 591, 592. 
Archosargus probatocephalus, 344, 356, 

367. 
arcticeps, Onychomys leucogaster, 264. 
Arctiidae, 489. 
Arctostaphylos patula, 375. 

sp., 375. 
arcuatus, Pomacanthus, 358, 367. 
argentatus, Scalops, 249. 

See Aédes (Finlaya), 534, 
560. 
argenteus, Apogon, 591. 
argus, Panulirus, 369. 
argutula, Sturnella magna, 200. 
argyrothorax, Aedes, 546. 
Aedes (Finlaya), 523, 546. 
eaagronp, Aedes (Finlayn), 522, 
523. 
aridus, Melanoplus, 292. 
armatus, Ischyropoda, 205, 206, 258, 261, 
262 (fig.), 266, 267. 
armatus, Myochrous, 2, 7, 13, 14, 47, 49, 
50, 51, 53. 
arvalis, Arvicola, 238. 
Arvicola arvalis, 238. 
arvicolarum, Haemogamasus, 204, 205, 
235, 238, 239. 

Haemogamasus horridus, 205, 235. 
ascensionis, Holocentrus, 342, 360. 
asovi, Brachylecithum, 171. 
asperimanus, Caligus, 344, 345 (fig.). 
assamensis, Aedes (Finlaya), 5238, 546. 

Stegomyia, 546. 

Astacilla californica, 119. 
Astacillidae, 119. 
Asteractis bradleyi, 425. 

concinnata, 424. 
Athesmia, 182. 

heterolecithodes, 

199. 

reelfooti, 182. 

webri, 195, 199. 
atlantica, Nemesis, 364. 
atoposoma, Megandrena, 411, 412, 413. 
atropalpus, Aedes (Finlaya), 525, 546. 

Culex, 546. 

-subgroup, Aedes (Finlaya), 522, 

525. 
atrox, Felis, 500, 501, 502. 
Panthera, 497, 501, 502, 503, 504 
(fig.), 505 (fig.), 506, 507, 508, 
509, 510. 
attenuata, Hrichsonella, 575, 576. 
augusta, Panthera, 501, 5038, 504 (fig.), 
505 (fig.), 506, 507, 508, 509, 510. 
Panthera (Jaguarius), 510. 
Panthera (Jaguarius) onca, 502, 
510. 
augustus, Felis, 500, 501, 502, 510. 


170 (fig.), 182, 


517, 528, 552. 

Culex, 552. 

-group, Aedes (Finlaya), 519, 526, 
o2K 


-subgroup, Aedes (Finlaya), 527. 
528. 


auridorsum, Aedes (Finlaya), 535, 536, 
561. 
aurocapillus, Seiurus, 173, 175, 200. 
auronitens, Aedes (Finlaya), 537, 561. 
-Subgroup, Aedes (Finlaya), 5338, 
537. 
australiensis, 
538, 561. 
Leucomyia, 561. 
australis, Clinocottus analis, 319, 323, 


Aedes (Finlaya), 537, 


Scalopus aquaticus, 226, 227. 
austricola, Rana halecina, 478. 
Rana pipiens, 478, 479. 
austrinus, Myochrous, 6, 11, 12, 18. 
Atyphloceras echis, 310. 
avistyla, Aedes (Finlaya) flavipennis, 
543 


avistylus, Aedes (Finlaya), 520, 548. 
avisugus, Haemogamasus, 204, 205, 210, 
222, 266. 


Baeria gracilis, 390. 
sp., 885, 391, 400, 409. 
tenella, 390. 
baeriae, Andrena, 390. 
Balistes, vetula, 333, 367. 
bandanensis, Amia, 597, 598, 599, 600. 
Apogon, 581, 582, 594, 597, 598, 599, 
600, 602. 603. 
group, Apogon, 594. 
banksi, Aedes (Finlaya), 532, 557. 
Andrena, 400. 
bajonado, Calamus, 336. 
baracoa, Paramulona, 489, 490, 491, 494, 
495 (fig.). 
barbadensis, Myochrous, 7, 14, 35. 
barbigera, Cryptantha, 404. 
barberi, HEuhaemogamasus, 205, 206, 227, 
249, 250 (fig.), 266, 267. 
Haemogamasus, 204, 206, 249. 
barnardi, Aedes (Finlaya), 525, 526, 
550. 
barracuda, Spkyraena, 361. 
bartholomaei, Caranx, 348. 
Bartholomea, 445. 
Barytettix, 277, 278, 280 (fig.), 291, 298, 
299, 301. 
borealis, 296, 299. 
cochisei, 280 (fig.), 292, 297, 298 
(fig.), 299 (map), 301. 
crassus, 278, 288 (map), 291, 292, 
298 (fig.), 302. 
humphreysii, 279, 280 (fig.), 292, 
293 (fig.), 294, 295, 296, 298 (fig.), 
299 (map), 302, 303. 
neomexicana, 296, 300. 
poecilus, 288 (map), 292, 298 (fig.), 
301. 
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bassatum, Stephanostomum, 326, 327, 
329. 


Batrachoididae, 337. 
Bayer, Frederick M.; A new Caribbean 
coral of the genus Chrysogorgia, 
269. 
bedfordiae, Phodopus, 221. 
beebei, Alicia, 415, 418. 
Bees, of the family Andrenidae from 
California, 378. 
Beetles, a revision of the, of the genus 
Myochrous, 1. 
Belone choram, 318. 
sp., 318. 
Belonidae, 318. 
benedeni, Botruanthus, 431 (fig.), 433. 
Botryanthus, 433. 
Cerianthus, 483. 
Dactylactis, 415. 
bicoronatum, Stephanostomum, 326, 328, 
29. 
bifidus, Lernanthropus, 351, 352 (fig.). 
biguttata, Archamia, 583, 587 (table), 
588, 591, 592, 593. 
Bimini, Bahamas, parasitic Crustacea 
from, 341. 
bimini, Leidya, 368, 370 (fig.). 
biocellatus, Aedes (Finlaya), 519, 532, 
538, 561. 
Culex, 561. 
-subgroup, Aedes (Finlaya), 533, 
5387. 
bipunctata, Andrena, 380, 398. 
bipunctata, Paramia, 604. 
Birds, helminth parasites of, 157. 
bisetis, Megarthroglossus, 308 (fig.), 
310. 
bistincta, Hyla, 472. 
bituberculata, Raja, 317. 
Blake, Doris Holmes; A revision of the 
beetles of the genus Myochrous, 1. 
blandula, Andrena (Thysandrena), 410. 
Blarina brevicauda, 218, 234, 248. 
brevicauda aloga, 248. 
brevicauda talpoides, 217, 218, 248, 
257. 
bleekeri, Amia, 586, 588. 
Apogon, 582, 590, 593. 
Archamia, 491. 
bohemani, Myochrous, 47, 48. 
Bolitoglossa, 469. 
occidentalis, 469. 
bolivianus, Myochrous, 7, 18, 42, 43, 44, 
58 


Bonasa umbellus, 162, 199. 
bonito, Caligus, 346, 348. 
Bopyridae, 367. 
Bopyro, 368. 

choprae, 368. 
Bopyroidea, 367. 
borealis, Barytettix, 296, 299. 
Bossea sp., 110. 
Bothidae, 336. 
Bothrops, 465, 483. 

nummifer veraecrucis, 483. 
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Botruanthus, 445, 446. 
benedeni, 431 (fig.), 4383. 
Botrucnidiferidae, 433. 
Botryanthus, 484. 
benedeni, 483. 
bottae, Thomomys, 264, 265. 
bougainvillensis, Aédes (Finlaya), 520, 
543. 
Brachadena, 335. 
pyriformis, 335, 336, 337. 
Brachylecithum, 165, 176, 196, 197, 198. 
americanum, 173, 177, 179 (fig.), 
199, 200. 
asovi, 171. 
delicatum, 174, 175 
exochocotyle, 179 (fi 
filliforme, 171. 
filum, 197, 198. 
gruis, 170 (fig.), 171, 199. 
lobatum, 181. 
longicauda, 181. 
loossi, 171. 
megastoma, 171. 
moorei, 173, 175 (fig.), 176, 199. 
nanum, 168, 170 (fig.), 200. 
rarum, 165, 166 (fig.), 190, 200. 
seiuricum, 172, 175 (fig.), 176, 200. 
stunkardi, 178, 179 (fig.), 182, 199. 
tuberculatum, 166 (fig.), 167, 190, 
200. 
vanellicolae, 171. 
brachyrhynchos, Corvus, 177, 189, 199. 
bradleyi, Asteractis, 425. 
Phyllactis, 423 (fig.), 425. 
Brassica sp., 392, 408, 411. 
braziliensis, Aédes (Finlaya) oswaldi, 
549. 
brevicauda, Blarina, 218, 234, 248. 
brevis, Anuretes, 342, 343 (fig.). 
brevis, Octolasmis, 370 (fig.). 
breweri, Parascalops, 248. 
brooksi, Synalpheus, 367. 
brunneus, Myochrous, 14, 56. 
bryanti, Myochrous, 13, 48. 
Bubo virginianus, 175, 177, 199. 
Bucephalidae, 317. 
Bucephalopsis, 317. 
karvei, 318. 
labiatus, 317, 336. 
magnacetabulum, 318. 
sp., 337. 
Bufo, 469. 
coccifer, 469. 
eristatus, 470. 
Bulimulus alternatus mariae, 164, 189. 
Bunodactis, 445, 446. 
mexicana, 421, 423 (fig.). 
Bunodeopsis, 446. 
Bunodosoma, 445, 446, 447. 
californica, 417 (fig.), 420. 
(Eucladactis) grandis, 421. 
burgosi, Aedes (Finlaya), 528, 553. 
buroénsis, Amia, 584. 
buruénsis, Apogon, 584. 
Archamia, 583, 584, 585, 591, 592. 


(fig.), 200. 
g.), 181, 199. 
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Buteo lineatus, 177, 179, 199. 
platypterus, 195, 199. 
Byrd, Elon E., see Denton and Byrd, 
157. 











Campulinae, 331. 

canadensis, Wilsonia, 166, 168, 200. 

Cancellus marinus minimus quadratus, 
81 


Cancer cantonensis, 65, 88. 
minutus, 65, 81, 88. 
pusillus, 81, 88. 
Cancrincola, 342. 
jamaicensis, 342. 
Cancrion, 369. 
earolinus, 369. 
candidiformis, Andrena, 397. 
candidoscutellum, Aedes (Finlaya), 529, 
553. 
Subgroup, Aedes (Finlaya), 527, 
529. 


cacharana, Finlaya, 546. 
cacharanus, Aedes (Finlaya), 521, 523, 
S46. 


cachinnans, Gallinula chloropus, 170, 
182, 183, 199. 

caducum, Stephanostomum, 326, 327. 

caeruleopunctatus, Sceloporus spinosus, 
481 


Calamactis, 416, 417 (fig.), 445, 446. 
praelongus, 416, 417 (fig.). 
Calamus bajonado, 336. 
calamus, 356, 367. 
calamus, Calamus, 356, 367. 
Calandrinia sp., 401, 409. 
calcariferus, Myochrous, 12, 63. 
California, new and little-known bees of 
the family Andrenidae from, 373. 
new marine isopods, chiefly from 
northern, 105. 
the actinian fauna of the Gulf of, 
415. 
californica, Andrena ( Trachandrena), 
3703. 
Andrena californica, 376. 
Bunodosoma, 417 (fig.) , 420. 
californica, Actinothoé, 415. 
Astacilla, 119. 
Gutierrezia, 380. 
Janiropsis, 132. 
Oulactis, 415, 424. 
californicum, Amaroucium, 154. 
californicum, Stephanostomum, 326, 328, 


canescens, Neotoma micropus, 305, 307, 
309, 310, 311. 
Canthocamptidae, 342. 
cantonensis, Cancer, 65, 88. 
cantralli, Conalcaea, 279, 280 (fig.), 
282, 283 (fig.), 286, 287 (fig.), 
290 (map), 298 (fig.). 
Capneopsiidae, 418. 
Capneopsis, 418. 
solidago, 418. 
Capsella sp., 392. 
Caranx bartholomaei, 348. 
hippos, 348. 
Carcharias littoralis, 362, 364. 
cardinalis, Richmondena, 194, 200. 
caribaeum, Tugurium, 269. 
carinatus, Myochrous, 6, 12,19, 20, 30. 
Carlgren, Oskar; The Actinian fauna of 
the Gulf of California, 415. 
Carnegiea gigantea, 300. 
carolinensis, Sciurus, 234. 
carolinus, Cancrion, 369. 
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(fig) assidix mexicanus major, 200. 


mexicanus prosopidicola, 179, 185, 
186, 200. 
casum, Stephanostomum, 326, 327. 
caudatus, Lernanthropus, 356. 
Caularchus maeandricus, 324. 
Ceanothus cordulatus, 375. 
Sp., 875, 398. 
Cellomius, 4. 
cephalus, Mugil, 364, 
Cercidium sp., 300. 
Ceriantharia, 415, 433. 
Cerianthidae, 435. 
Cerianthus benedeni, 433. 
vas, 415. 
cesticillum, Stephanostomum, 826, 328, 
329. 


Microtus, 234. 
Perognathus, 264. 
Nemanthus, 415. 
Paralichthys, 317, 318, 329, 336. 
Platystemon, 378, 406. 
Smilodon, 501. 
californiense, Pleurogonium, 139, 140 
(fig.), 141 (fig.). 
californiensis, Pleorchis, 330, 337. 
Caligidae, 342. 
Caligoida, 342, 
Caligus, 344. 
asperimanus, 344, 345 (fig.). 
bonito, 346, 348. 
germoi, 347 (fig.), 348. 
isonyx, 848. 
spinosurculus, 346, 347 (fig.). 
Calliactis decorata, 430. 
variegata, 427 (fig.), 429. 
Calomyia, 515. 
priestleyi, 515, 566. 
campestris, Pedioecetes phasianellus, 
195, 199. 
Thrassis, 310. 
Thrassoides, 310. 


cestoides, Otodistomum, 316. 

cevlonica, Culex japonica, 554. 

Chace, Fenner A., Jr.; The oceanic crabs 
of the genera Planes and Pachy- 
grapsus, 65. 

chacoensis, Myochrous, 13, 44. 

Chaenactis sp., 383. 

Chaetodon, 485. 

decipiens, 487. 
nigrirostris, 486, 487 (fig.). 
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Chaetodon nippon, 487. 
ocellifer, 487. 
quadrimaculatus, 487, 488. 
tinkeri, 485. 
tinkeri, a new species of butterfly- 
fish (Chaetodontidae) from the 
Hawaiian Islands, 485. 
Chaetodontidae, 485. 
Chaleosicya, 4. 
charcoti, Antias, 147. 
Cheilodipterops, 604. 
Cheilodipterus, 604. 
quinquelineatus, 604, 606. 
chilensis, Acanthochela, 205, 206. 
Chlamisinae, 451, 453, 458. 
Notes on chrysomelid beetles of the 
subfamily, with descriptions of 
new species, 451. 
Chlamisus, 454. 
cribricollis, 460, 461 (fig.). 
erinaceus, 455, 457, 458 (fig.). 
gibbosus, 454. 
hirtus, 453, 454. 
hispidulus, 453, 454, 455, 456, 457, 


458. 
hispidulus hispidulus, 455, 456. 
hispidulus JUajtamaucanus, 454, 
455. 


insolitus, 455, 456, 457 (fig.). 
rogaguanus, 458, 459, 460. 
simillimus, 454, 455. 
spinosus, 4538, 454. 
yaguar, 462 (fig.). 
chlamydotus, Lernanthropus, 356. 
Chlamys cordovensis, 455. 
hispidula, 455, 457, 458. 
sp., 458. 
chlorogaster, Andrena, 392. 
Andrena (Miecrandrena), 392, 396, 
307. 
chlorura, Andrena, 407, 408. 
choprae, Bopyro, 368. 
choram, Belone, 318. 
christophersi, Aedes (Finlaya), Dats 
561. 
Chryptocephalus dubius, 1. 
chrysocephalus, Eutaenia, 482. 
Thamnophis, 482. 
Chrysochus, 9. 
Chrysogorgia, a new Caribbean coral of 
the genus, 269. 
agassizii, 272. 
desbonni, 272. 
desbonni thyrsiformis, 272. 
elegans, 272. 
elisabethae, 270 = (fig.), 
(fig.). 
fewkesi, 272. 
fewkesi multiflora, 272. 
squamata, 272. 
chrysolineata, Howardins, 553. 
-group, Aedes (Finlaya), 517. 
chrysolineatus, Aedes (Finlaya), 528, 
5Da. 


269, 271 


-subgroup, Aedes (Finlaya), 527. 
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Chrysomelid bettles of the subfamily 
Chlamisinae, 451, 
Cincia nephelistis, 491. 
cinerea, Neotoma, 234. 
cinereus, Grapsus, 81. 
Sorex, 248. 
Circus ecyaneus, 171. 
Cirripedia, 369. 
Cite et oun major, 305, 306, 309, 
0. 
variegatus grammurus, 305, 310. 
clathratus, Paralabrax, 325, 336. 
clematis, Actinia, 419. 
Phymactis, 419. 
Clethel ae amurensis mikado, 221, 
4 


gapperi, 218. 
gapperi ochraceus, 218, 234. 
gapperi rhoadsi, 248. 
Clinidae, 337. 
Clinocottus, 324. 
analis australis, 319, 323, 337. 
SDepool. 
clintoni, Aedes (Finlaya), 534, 561. 
cloacum, Echinostephanus, 326. 
Stephanostomum, 326, 328. 
clypeatus, Palnes, 65, 81. 
coccifer, Bufo, 469. 
cochisei, Barytettix, 280 (fig.), 292, 297, 
298 (fig.), 299 (map), 301. 
coenus, Myochrous, 7, 12, 34, 36. 
cogilli, Aédes (Finlaya), 521, 523, 546. 
Colanthura, 106, 114. 
squamosissima, 114, 115 (fig.), 116 
(fig.), 118 (fig.). 
tenuis, 118. 
Colaspidia, 4. 
Colaspis, 1. 
denticollis, 14, 15. 
Colocasia sp., 548, 545. 
complanata, Palythoa, 437 (fig.), 438. 
complexa, Andrena, 476. 
Conalcaea, 275, 276, 277, 278, 279, 280 
(fig.), 291, 299, 301. 
cantralli, 279, 280 (fig.), 282, 283 
(fig.), 286, 287 (fig.), 290 (map), 
293 (fig.). 
coyoterae, 276, 280 (fig.), 283 (fig.), 
284, 285, 288, 289, 291. 
crassa, 302. 
huachueana, 276, 279, 285, 286, 288, 
290 (map), 301. 
huachucana coyoterae, 279, 283 
(fig.), 286, 287 (fig.), 289, 290 
(map), 293 (fig.). 
huachucana huachucana,, 279, 280 
(fig.), 281, 283 (fig.), 285, 286, 
287 (fig.), 289, 290 (map). 
humphreysii, 276, 296. 
humphreysii poecila, 292, 296, 297, 
301. 
miguelitana, 278, 279, 283 (fig.), 
287 (fig.), 288 (map), 293 (fig.), 
301. 
neomexicana, 279, 291, 296, 299. 
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Conalcaea, North American grasshop- | Crustacea, 342. 


pers of, 275. 
poecila, 276, 301. 
truncatipennis, 279. 

eonchilega, Anthostella 

425. 

concinnata, Asteractis, 424. 

Oulactis, 424. 

Phylactis, 423 (fig.), 424, 426. 
concinnatum, Metridium, 424. 
Concinnum, 191, 196, 197, 198. 

ellipticum, 188. 

ludovicianae, 191, 195, 200. 
concolor, Panthera, 507. 

Condylactis, 446. 
Condylura cristata, 248. 
Conodon nobilis, 351, 357. 
Conopostegus, 515, 542. 

leucocelaenus, 515. 

Conspicuum, 185, 196, 197, 198. 

conspicuum, 188. 

icteridorum, 185, 187 (fig.), 189, 

190, 191, 200. 
macrorchis, 187 (fig.), 188, 199. 

conspicuum, Conspicuum, 188. 

cooperi, Ericameria, 383. 

Copepoda, 342. 

Coral, Caribbean, of the genus Chryso- 

gorgia, 269. 

Corallimorpharia, 446. 
cordovensis, Chlamys, 455. 
cordulatus, Ceanothus, 375. 
Corrigia, 196, 197, 198. 

corrigia, 197. 
corrigia, Corrigia, 197. 

Ortnorchis, 198. 

Corvidae, 199. 

Corvus brachyrhynchos, 177, 189, 199. 
Corynactis, 446. 

coryphaenae, Stephanostomum, 326, 328. 
costazi, Costazia, 154. 

Costazia costazi, 154. 

Cottidae, 337. 

coyoterae, Conaleaea, 276, 280 (fig.), 

283 (fig.), 284, 285, 288, 289, 291. 
Conaleaea huachucana, 279, 283 

(fig:), 286; 287 (fig), 8289; 290 

(map), 293 (fig.). 

Crabs, oceanic, of the genera Planes 

and Pachygrapsus, 65. 

crassa, Conalecaea, 302. 

crassimarginatus, Myochrous, 12, 45, 47. 

crassipes, Pachygrapsus, 72. 

crassus, Barytettix, 278, 288 (map), 
291, 292, 298 (fig.), 302. 

cribricollis, Chlamisus, 460, 461 (fig.). 

Cricophorus nutrix, 429. 

eristata, Condylura, 248. 

Cyanocitta, 159, 161, 164, 179, 180, 

193, 194, 199. 

cristatus, Bufo, 470. 
croceus, Aedes (Finlaya), 520, 543. 
Crucis, Cyathura, 114. 


(Phyllactis), 


parasitic, from Bimini, Bahamas, 
341. 
Cryptantha barbigera, 404. 
intermedia, 375, 378, 404, 406. 
sp., 385, 401, 404, 406. 
cryptanthae, Andrena (Scoliandrena), 
401 


Cryptomiscidae, 369. 
Cryptotis parva, 226, 227. 
cubensis, Myochrous, 58, 59, 60. 
Cubina grandis, 481. 
Culex albo-annulatus, 559. 
albo-punctatus, 568. 
atropalpus, 546. 
aureostriatus, 552. 
biocellatus, 561. 
equinus, 568. 
fluviatilis, 562. 
geniculatus, 568. 
gubernatoris, 547. 
guttatus, 568. 
japonicus, 554. 
japonicus ceylonica, 554. 
knabi, 563. 
kochi, 544. 
lateralis, 568. 
notoscriptus, 558. 
occidentalis, 564. 
ornatus, 568. 
pseudotaeniatus, 552. 
pulchriventer, 571. 
quasirubithorax, 555. 
rizali, 556. 
terrens, 548. 
triseriatus, 572. 
Culicada cumpstoni, 564. 
demansis, 564. 
hybrida, 564. 
milsoni, 564. 
Culicelsa queenslandis, 564. 
similis, 564. 
togoi, 556. 
cumpstoni, Culicada, 564. 
cupreus, Fulcidax, 455. 
curculionoides, Myochrous, 4, 5, 7, 12, 42, 
48, 44, 46, 47. 
eyaneus, Circus, 171. 
Nautilograpsus, 83. 
Planes, 65, 67, 68, 69 (fig.), 70, 71 
(fig.), 72, 73, 74 (fig.), 75 (fig.), 
%6 (fig.), 77 (fig.), 78 (fig.), 79, 
80 (map), 88, 89-91 (table). 
Cyanocitta cristata, 159, 161, 164, 179, 
180, 193, 194, 199. 
Cyathura, 106, 111, 114. 
erucis, 114. 
munda, 111, 112 (fig.), 113 (fig.). 
Cybicola, 365. 
elongata, 365, 366 (fig.). 
Cymothoidea, 367. 
Cynoscion nobilis, 331, 337. 
cyphus, Myochrous, 6, 11, 12, 16, 18. 
Cyrinodontidae, 336. 
Cystiactis koellikeri, 446. 
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cystignathoides, Phyllobatus, 470. 
Syrrhopus, 470. 


Dactylactis benedeni, 415. 
Dactylandrena, 400. 
Damalichthys vacea, 324, 337. 
danae, Mamillifera, 443. 
Zoantha, 4438. 
Zoanthus, 443 (fig.), 445. 
Danielsia, 515, 559. 
Danielsia albotaeniata, 515, 560. 
mediomaculata, 562. 
tripunctata, 562. 
wellmanii, 552. 
darlingtoni, Myochrous, 8, 138, 42. 
Dasylirion sp., 300. 
davidsonii, Anisotremus, 335, 336. 
davisi, Janiralata, 123, 124, 125 (fig.), 
126 (fig.), 131, 185, 138. 
deceana, Finlaya, 547. 
deceanus, Aedes (Finlaya), 528, 547. 
Decemtestis, 331. 
decipiens, Chaetodon, 487. 
decorata, Calliactis, 480. 
delectans, Dicrocoelium, 194, 195. 
Zonorchis, 195. 
delicatum, Brachylecithum, 
(fig.), 200. 
demansis, Culicada, 564. 
dentatum, Stephanostomum, 326, 327, 
829, 330, 336. 
denticollis, Colaspis, 14, 15. 
Myochrous, 1, 2, 3, 6, 8, 9, 11, 14, 
16, 17, 18, 21, 25, 26, 27, 28, 47, 48. 
Denton, J. Fred, and Byrd, Hlon E.; 
The helminth parasites of birds, 
IIIl: Dicrocoeliid trematodes 
from North American birds, 157. 
depressus, Zoanthus, 443 (fig.), 444. 
Dermanyssus ambulans, 228, 231. 
Deroceras laeve, 164. 
reticulatum, 164. 
derooki, Aédes (Finlaya), 584, 562. 
desbonni, Chrysogorgia, 272. 
deserti, Dipodomys deserti, 264. 
Diamanus montanus, 310. 
Dichelesthiidae, 357. 
Dicrocoeliids, distribution list, 199-200. 
Dicrocoeliinae, 154, 196. 
Dicrocoelium, 195. 
delectans, 194, 195. 
lubens, 183. 
petiolatum, 192, 194, 195. 
skrjabinus, 197. 
Dictyneis, 1, 4. 
Didelphis virginiana pigra, 249. 
diolecithus, Diplangus, 333. 
Diplangus, 332. 
miolecithus, 333. 
parvus, 333. 
paxillus, 333. 
triradiatus, 332, 337. 
Dipodomys deserti deserti, 264. 
merriami merriami, 264, 265. 
merriami simiolus, 264, 265. 


174, 175 
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Dipodomys ordii, 310, 311. 
sp., 305. 
spectabilis, 305, 310, 312. 
dipodomys, Meringis, 306, 311, 312. 
Dipus sowerbyi, 221. 
direptum, Lyperosomum, 197. 
Oswaldoia, 197. 
diris, Grapsus, 82. 
Nautilograpsus, 83. 
Disonycha, 38, 61. 
dispilus, Archamia, 583, 586, 587 (table), 
589, 591, 592. 
dissimilis, Aedes (Finlaya), 516, 517, 
540, 567. 
-subgroup, Aedes (Finlaya), 539, 
540 


Stegomyia, 567. 

dissimulans, Andrena, 410. 
Andrena (Thysandrena), 408. 

distans, Phacelia, 401. 

Distomum appendiculatum, 317. 
fenestratum, 336. 
heterolecithodes, 182. 
veliporum, 317. 

distorta, Leidya, 369. 

ditrematis, Stephanostomum, 326, 327, 

328. 


divaricata, Larrea, 413. 

divisus, Megarthroglossus, 310. 

doboduras, Aedes (Finlaya), 534, 562. 

Dolichopsyllidae, 309. 

dorseyi, Aedes (Finlaya), 540, 568. 

douglasii, Limnanthes, 388. 

dowii, Anthopleura, 417 (fig.), 419. 

draconarius, Aédes, 562. 

dubia, Jaeropsis, 147, 148 (fig.), 149 
(fig.), 150 (fig.), 152 (fig.), 153 
(fig.), 154, 155. 

dubius, Chryptocephalus, 1. 

Myochrous, 61. 
duboisi, Andrena (Hesperandrena), 390. 
dumosa, Quercus, 375. 


eastwoodae, Amsinckia, 411. 
eatoni, Aedes (Finlaya), 539, 541, 542, 
56 


8. 

Ochlerotatus, 568. 
Echidnophaga gallinacea, 306. 
Echinostephanus, 326. 

cloacum, 326. 

fistulariae, 326. 

pagrosomi, 329. 
echinus, Aedes (Finlaya), 542, 568. 

Ochlerotatus (Finlaya), 568. 
echis, Atyphloceras, 310. 
Edanthura, 106, 110. 

linearis, 106, 110, 111. 
Edwardsia, 418, 446. 

Begregia sp., 114, 154. 
elachius, Myochrous, 11, 13, 38. 
elegans, Chrysogorgia, 272. 
Gibbonsia, 323, 337. 
Layia, 385. 
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elegans, Paranthura, 106, 107 (fig.), 108 | Euhaemogamasus, 205, 206, 209, 227, 


(fig.), 109 (fig.), 117. 
Eleutherodactylus, 470. 
natator, 470. 
ellipticum, Concinnum, 188. 


elisabethae, Chrysogorgia, 269, 270 
(fig.), 271 (fig.). 

elongata, Aiptasiomorpha, 426, 427 
(fig.) 


Cybicola, 265, 366 (fig.). 

elongata, Helicometrina, 323, 537. 

elongatum, Stephanostomum, 326, 327. 

elongatus, Epizcanthus, 415, 486, 437, 

438. 
Opecoelus, 219. 
Pseudopecoelus, 322, 323. 

elsiae, Aedes ( Finlaya), SoZ, oot. 
Finlaya, 557. 

Elytrophallus, 336. 
mexicanus, 336. 

Embiotocidae, 337. 

embuensis, Aedes (Finlaya), 519, 525, 

526, 550. 

Encelia farinosa, 406. 

epactius, Aedes, 546. 

Aedes (Finlaya) atropalpus, 525, 
546. 

Epiactis, 445, 446. 
irregularis, 422, 423 (fig.). 
prolifera, 422. 

Epinephelus, adscensionis, 357. 

Epitedia stanfordi, 311. 

Epizoanthidae, 436. 

Epizoanthus, 437, 438, 445, 446. 
californicus, 436, 437 (fig.). 
elongatus, 415, 435, 437, 438. 
gabrieli, 488. 

epomopis, EKurytrema, 196. 

equinus, Culex, 568. 

erdmani, Apogon, 594, 595, 602, 603. 

eremicus, Malaraeus, 310. 

Ericameria cooperi, 383. 

Erichsonella, 575. 
attenuata, 575, 576. 
filiformis, 575, 576. 
filiformis filiformis, 576, 577 (fig.). 
filiformis isabelensis, 576, 577 (fig.). 

578 (fig.), 579. 
erinaceus, Chlamisus, 
(fig.). 

Eriogonum sp., 291. 

Eriophyllum sp., 3838. 

erostrata, Janiralata, 138. 

Janthopsis, 137. 
erythrocephalus, Melanerpes, 194, 199. 
erythrophthalmus, Pipilo, 166, i67, 170, 
171, 175, 176, 187, 191, 200. 

Eryxia, 1. 

escondida, Andrena, 386, 387. 

Andrena (Hesperandrena), 386. 

essigi, Andrena (Stenandrena), 384, 

385. 


455, 457, 458 


eucleptes, Aedes (Finlaya), 555. 
Eudactylinidae, 362. 


232. 
ambulans, 205, 208 (fig.), 227, 228, 
229 (fig.), 266, 267. 
barberi, 205, 206, 227, 249, 250 
(fig.), 266, 267. 
horridus, 205, 227, 235, 236 (fig.), 
266, 267. 
liponyssoides, 205, 206, 227, 244, 
247 (fig.), 255, 256, 257, 266, 267. 
liponyssoides occidentalis, 205, 206, 
227, 254 (fig.), 255, 266, 267. 
onychomydis, 205, 228, 232, 233. 
oregonensis, 205, 232, 233. 
oudemansi, 203, 205, 227, 240, 241 
(fig.), 242 (fig.), 266, 267. 
quadrisetatus, 205, 227, 258, 265 
(fig.), 266. 
reidi, 205. 
sciuropteri, 205, 228, 282, 233. 
utahensis. 205. 
Hulaelaps, 205. 2381. 
ambulans, 228, 231. 
mawsoni, 240, 243. 
Eumolpidae, 1. 
Euphagus carolinus, 200. 
Euritrema (Lubens) lubens, 183. 
europea, Talpa, 288. 
Eurytrema, 191, 195, 196, 197, 198, 199. 
alveyi, 190, 191. 
epomopis, 196. 
koschewnikowi, 196. 
skrjabinus, 196. 
sp., 192. 
Eutaenia chrysocephalus, 482. 
exigua, Hatschekia, 359 (fig.), 360. 
exochocotyle, Brachylecithum, 
(fig.), 181, 199. 
explanatus, Myochrous, 2, 5, 7, 12, 54. 
exsula, Melittochlamys, 452. 


179 


farinosa, Encelia, 406. 
Fasciolidae, 331. 
feegradei, Aédes (Finlaya), 5238, 547. 
Felis atrox, 500, 501, 502. 
augustus, 500, 501, 502, 510. 
imperialis, 502. 
inexpectata, 501. 
Jeo spelaea, 499. 
onea paraguensis, 504. 
veronis, 501, 502, 510. 
femoralis, Myochrous, 7, 12, 21, 33, 35, 
36 


fenestratum, Distomum, 336. 
fengi, Aedes (Finlaya), 539, 562. 
Se Aedes (Finlaya), 5388, 

538. 

fewkesi, Chrysogorgia, 272. 

Field, William D., Moths of the genus 
Paramulona Hampson, 489. 

figueroae, Myochrous, 14, 49. 

fijiensis, Aedes (Finlaya), 520, 548. 

Filicrisia sp., 154. 

filliforme, Brachylecithum, 171. 
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filiformis, Erichsonella, 575, 576. 
Erichsonella filiformis, 576, 
(fig.). 
Stenosoma, 576. - 

filum, Brachylecithum, 197, 198. 

Vinlaya, 513, 515, 516, 517, 518, 519, 
539, 542. 

alboannulatus, 519. 
albocincta, 560. 
aranetana, 543. 
cacharana, 546. 
deceana, 547. 
dissimilis karwari, 567. 
elsiae, 557. 
flavipennis, 543. 

gilli, 562. 

greeni ranarana, 553. 
greigi, 556. 

harveyi, 554. 
khasiana, 554. 
lepchana, 5638. 
melanoptera, 548. 
mosquitoes of the subgenus, 513. 
nigra, 572. 

poicilia, 515, 545. 
prominens, 548. 
Samoana, 545. 

shortti, 559. 

sintoni, 556. 
stevensoni, 566. 
subsimilis, 566. 
yunnanensis, 572. 

Finlayia, 515. 

Poicilia, 515, 545. 

Fishes, apogonid, from the Indo-Pacific, 
with descriptions of three new 
species, 581. 

fistulariae, Echinostephanus, 326. 

Stephanostomum, 326, 327. 
flavicollis, Apodemus, 234, 238. 
flavipennis, Aedes (Finlaya), 520, 548. 

Finlaya, 543. 

flavoclypeata, Andrena, 380, 398. 

Fleas from the Upper Sonoran Zone 
near Albuquerque, N. Mex., 305. 

florida, Actinia, 419. 

Phymactis, 419. 
floridanus, Myochrous, 7, 11, 27, 28. 
fluviatilis, Aedes (Finlaya),. 538, 562. 

Culex, 562. 

Hulecoeteomyia, 556. 

-subgroup, Aedes (Finlaya), 538, 

538. 

foliolata, Luidia, 148. 

fondeus, Lernanthropus, 351. 

formosensis, Aedes, 554. 

Aedes (Finlaya), 528, 554. 

forresti, Octolasmis, 369. 

Fouquieria sp., 296. 

fremonti, Tamiasciurus, 244. 

freyi, Melittochlamys, 452, 453 (fig.). 

Fringillidae, 200. 

fucata, Archamia, 583, 589, 590, 591, 
592, 593, 594. 

fucatus, Apogon, 582, 590, 591. 

Fuco natante, 65, 81. 
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Fulcidax cupreus, 455. 
violaceus, 455. 
fulgens, Aedes (Finlaya), 515, 526, 550. 
Ochlerotatus (Iinlaya), 550. 
fulvinigra, Andrena, 410, 
fumeus, Sorex, 248. 
Fundulus parvipinnis parvipinnis, 316, 
2] 
vw 
furcifer, Paranthias, 325. 
fuscipes, Neotoma, 234. 
fusculus, Aedes, 517. 
fuscus, Thomomys, 234, 257. 
gabrieli, Epizoanthus, 438. 
Gahnia, sp., 544. 
gahnicola, Aedes (Finlaya), 520, 544. 
gallinacea, Echidnophaga, 306. 
Gallinula chloropus cachinnans, 170, 
182, 183, 199. 
Gamasus ovalis, 228, 231. 
gani, Aedes (Finlaya), 520, 521, 544. 
gani-subgroup, Aedes (Finlaya), 520, 
521. 
gapperi, Clethrionomys, 218. 
Garrulus glandarius, 194. 
Gasterostomata, 317. 
gavilanica, Andrena 
chlorogaster, 394. 
geminus, Myochrous, 13, 37. 
Gemmaria, 438. 
geniculatus, Aedes (Finlaya), 542, 568. 
Culex, 568. 
group, Aedes (Finlaya), 517, 519, 
539, 567. 
subgroup, Aedes (Finlaya), 539, 
541. 
Genitocotyle, 324. 
acirrata, 324, 337. 
Germo alalunga, 349, 354. 
germoi, Caligus, 347 (fig.), 348. 
georgiana, Melospiza, 191, 200. 
geryonophila, Octolasmis, 341, 370, 371. 
Gibbonsia, 324. 
elegans, 328, 337. 
metzi, 322, 323, 337. 
gibbonsiae, Pseudopecoelus, 321, 323, 
337. 
gobbosus, Chlamisus, 454. 
gigantea, Carnegiea, 300. 
gilli, Aedes (Finlaya), 535, 537, 562. 
Finlaya, 562. 
Gillichthys mirabilis, 337. 
gilliesi, Scaptochirus, 221. 
Girella nigricans, 319, 321, 325, 334, 337. 
girellae, Haplosplanchnus, 333, 337. 
Girellidae, 337. 
glandarius, Garrulus, 194. 
glandulosa, Layia, 383. 
Glaucomys sabrinus macrotis, 234. 
sp., 234. 
volans, 234. 
volans volans, 234. 
Glyptoscelis, 1, 4, 9. 
Gobidae, 337. 
godmani, Melittochlamys, 452. 
gonistii, Opecoelus, 319. 
goodsiri, Zaus, 342. 
Gorgoderidae, 316. 


(Micrandrena ) 
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gossypinus, Peromyscus gossypinus, 248. 
Gossypium thurberi, 301. 
gracilelineatus, Aedes (Finlaya), 530, 
554. 
-subgroup, Aedes (Finlaya), 527, 
530. 
gracilentus, Helianthus, 3838. 
gracilis, Apogon, 582, 585. 
Baeria, 390. 
Melanoplus, 277. 
Peromyscus maniculatus, 218, 248. 


grammurus, Citellus variegatus, 305, 
310. 

grandior, Andrena, 375. 

grandis, Bunodosoma (Eucladactis), 
42 


ne 
Cubina, 481. 
Xenosaurus, 481. 
Grapsus cinereus, 81. 
diris, 82. 
minutus, 81. 
pelagicus, 81. 
pusillus, 88. 
testudinum, 81. 
Grasshoppers, revision of North Ameri- 
ean, 275. 
greenii, Aedes (Finlaya) aureostriatus, 
528, 5387, 552. 
Howardina, 552. 
greigi, Finlaya, 556. 
griseus, Lutianus, 357. 
Gruidae, 199. 
gruis, Brachylecithum, 170 (fig.), 171, 
199. 


Grus canadensis tabida, 170, 172, 199. 
Gualteria, 515, 517, 521, 546. 
oswaldi, 515, 549. 
gubernatoris, Aedes (Finlaya), 523, 
547. 
Culex, 547. 
Phagomyia, 515. 
-Subgroup, Aedes (Finlaya), 522, 523. 
Gurney, Ashley B.; Revision of the 
North American Grasshoppers of 
the Conalcaea complex, 275. 
Gutierrezia californica, 380. 
lucida, 380. 
sp., 380. 
guttatus, Culex, 568. 
Gymnandrena, 410. 
Gymnometopa, 515, 557. 
mediovittata, 515. 
Gyrostoma, 415, 445, 446, 447. 
monodi, 447. 


Haemagogus, 517. 
leucomelas, 569. 
oswaldi, 549. 
Haemogamasidae, 204. 
Haemogamasinae, 203, 204, 205, 206, 
208 (fig.). 
mites of the subfamily, 203. 
Haemogamasus, 204, 205, 206, 207, 209, 
210, 227. 
alaskensis, 204, 205, 206, 210, 213, 
214 (fig.), 266, 267. 
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Haemogamasus americanus, 204, 205. 
arvicolarum, 204, 205, 235, 238, 239. 
avisugus, 204, 205, 210, 222, 266. 
barberi, 204, 206, 249. 
harperi, 205, 206, 210, 223, 224, 


(fig.), 266. 
hirsutus, 204, 205, 210, 211, (fig.), 
266. 


horridus, 204, 206, 235, 238. 
horridus arvicolarum, 205, 235. 
kitanoi, 227. 
liberiensis, 204, 205, 210, 221, 265 
(fig.), 266. 
liponyssoides, 244. 
mandschuricus, 204, 205, 210, 218, 
219 (fig.), 222, 266, 267. 
michaeli, 228. 
microti, 204, 205, 249, 252. 
nidi, 204, 205, 228, 231, 239. 
oudemansi, 204, 206. 
quadrisetatus, 204, 206, 253. 
reidi, 228, 232, 233. 
sanguineus, 204, 205. 
sternalis, 204, 205, 213, 217. 
twitchelli, 204, 205, 232, 233. 
Haemulidae, 336. 
Haemulon albidum, 351. 
album, 357. 
sciurus, 351, 357. 
Halcampoididae, 416. 
Haliotis sp., 110. 
halongi, Aédes (Finlaya), 572. 
Haplosplanchnidae, 333. 
Haplosplanchnus, 333, 334. 
girellae, 333, 337. 
kyphosi, 335. 
obtusus, 335. 
harkema, Hatschekia, 361. 
haroldi, Andrena (Micrandrena), 398. 
Harpacticidae, 342. 
Harpacticoida, 342. 
harperi, Aedes (Finlaya), 515, 534, 563. 
harperi, Haemogamasus, 205, 206, 210, 
223, 224 (fig.), 266. 
harveyi, Aedes (Finlaya), 528, 554. 
Finlaya, 554. 
hatorii, Aedes, 557. 
Hatschekia, 357. 
albirubra, 357. 
amplicapa, 359 (fig.), 361. 
angulata, 357, 359 (fig.). 
exigua, 359 (fig.), 360. 
harkema, 361. 
insolita, 357, 358. 
iridescens, 360. 
linearis, 357, 360. 
longibrachium, 361. 
oblonga, 357, 360, 362. 
parva, 358, 359 (fig.), 361. 
pigmaea, 360. 
sp., 359 (fig.), 362. 
uncata, 358. 


Hawaiian Islands, Chaetodon tinkeri, a 


hew species of butterflyfish 
(Chaetodontidae) from, 485. 


INDEX 


Hectopsyllidae, 306. 

hedgpethi, Idarcturus, 119, 120 (fig), 
TI (Hes)e 

Hedymeles ludovicianus, 194, 195, 200. 

Helecocteomyia jugraensis, 555. 

Helianthus gracilentus, 383. 

Helicometrina, 323. 

elongata, 323, 337. 

nimia, 324. 

Helleria, 365. 

Helminth parasites of birds, III: Di- 
erocoeliid trematodes from North 
American birds, 157. 

helvola, Andrena, 400. 

hemadryadis, Aedes (Finlaya) priest- 
leyi, 565. 

Hemiarthrus, 367. 

schmitti, 367, 368. 

Hemiuridae, 335. 

hendersoni, Aedes triseriatus, 572. 

Aedes (Finlaya) triseriatus, 542, 

Biz 

herbstii, Panopeus, 369, 371. 

Herpetological collection from Oaxaca 
and other localities in Mexico, 
notes on, 465. 

Hesperandrena, 388. 

hesperomys, Peromyscopsylla, 3138. 

heterolecithodes, Athesmia, 170 (fig.), 
182, 199. 

Distomum, 182. 
hiatus, Lernanthropus, 352 (fig.), 353. 
hiemalis, Anomiopsyllus, 309. 
himalayana, Howardina, 571. 
hippos, Caranx, 348. 
hirsutus, Antias, 148, 144 (fig.), 145 

(fig.). 

hirsutus, Haemogamasus, 204, 205, 210, 
211 (fig.), 266. 

hirtus, Chlamisus, 453, 454. 

hispaniolae, Myochrous, 59, 60. 

hispidula, Chlamys, 455, 457, 458. 

hispidulus, Chlamisus, 453, 454, 455, 456, 
457, 458. 

Chlamisus hispidulus, 455, 456. 
hispidum, Stephanostomum, 326, 328. 
hispidus, Antias, 147. 

Sigmodon hispidus, 248. 

Hoff, C. Clayton; see Williams and 
Hoff, 305. 

Holconotus rhodoterus, 324. 

hollandius, Aedes (Finlaya), 534, 565. 

holmesi, Janiralata, 137. 

Janthopsis, 137. 

Tole, 137. 

Holocanthus tricolor, 362. 

Holocentrus ascensionis, 842, 360. 

homoeopus, Aedes terrens, 549. 

Homostichanthus, 446. 

Hoplopsyllus anomalus, 306. 

Horkelia parryi, 375. 

Hormathiidae, 429. 

horridus, Euhaemogamasus, 205, 227, 
235, 286 (fig.), 266, 267. 

Haemogamasus, 204, 206, 235, 238. 
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Howardina, 516, 517. 
chrysolineata, 553. 
greenii, 552. 
himalayana, 571. 
howelli, Scalopus aquaticus, 226, 
249. 
huachucana, Conaleaea, 276, 279, 
286, 288, 290 (map), 301. 
Conaleaea huachucana, 279, 
(fig.), 281, 288 (fig.), 285, 
287 (fig.), 289, 290 (map). 
hudsonicus, Tamiasciurus, 218, 234. 
Hulecoeteomyia, 515, 526, 552. 
fluviatilis, 556. 
milsoni. 565. 
trilineata, 515, 553. 
humphreysii, Barytettix, 279, 280 (fig.), 
292, 298 (fig.), 294, 295, 296, 298 
(fig.), 299 (map), 302, 303. 
Conaleaea, 276, 296. 
Pezotettix, 296. 
hybrida, Culicada, 564. 
hydropica, Melittochlamys, 452. 
hyemalis, Junco, 191, 200. 
Hyla, 470, 472, 473. 
arboresecandens, 476. 
bistincta, 472. 
bistincta labeculata, 470, 471 (fig.), 
475 (fig.). 
milleri, 466, 471 (fig.), 478, 475 
(fig.). 
sp., 471 (fig.), 478. 
Hymenoptera, 373. 
Hypoaspis, 231. 
ambulans, 228. 
Hypochlora, 277. 
Hystrichopsyllidae, 310. 
hystrix, Stephanochasmus, 326. 


227, 
285, 


280 
286, 


Iais, 132. 

pubescens, 182. 
Ianira, 123, 139. 

alta, 139. 

maculosa, 139. 

spinsosa, 138. 

tricornis, 139. 

Janirini, 1238. 
Ianiropsis, 1238, 124, 143. 
Ianthe, 137, 1388. 
speciosa, 138. 
triangulata, 137. 
Icteridae, 200. 
icteridorum, Conspicuum, 185, 
(fig.), 189, 190, 191, 200. 
Idarcturus, 119. 122. 

hedgpethi, 119, 120 (fig.), 121 (fig.). 

platysoma, 122. 
idjenensis, Aedes (Finlaya), 539, 540, 

569. 

Aedes (Finlaya) niveus, 569. 
ignota, Palythoa, 440, 441 (fig.). 
illiciens, Platynosomum, 195, 199. 
immundus, Myochrous, 1, 8, 12, 53. 
imparispine, Stephanostomum, 326, 328, 

29. 


187 
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imperialis, Felis, 502. 

Indo-Pacific, studies of certain apognoid 
fishes from the, 581. 

inequalis, Anemonia, 415. 

inexpectata, Felis, 501. 

ingrami, Aedes (Finlaya), 526, 551. 

inornatus, Perognathus, 264. 

inquinatus, Aedes (Finlaya), 521, 523, 
547. 


insigne, Lutztrema, 197. 

imsignis, Andvakia, 416, 417 (fig.). 
Pachycerianthus, 435. 
Palythoa, 441, 443 (fig.). 

insignis, Napaeozapus insignis, 218. 

insolita, Hatschekia, 357, 358. 
Verallina, 549. 


insolitus, Chlamisus, 455, 456, 457 (fig.). 


integrifolia, Nemophila rotata, 375. 
intermedia, Cryptantha, 375, 378, 404, 
406 


intermedius, Myochrous, 6, 7, 10, 22, 24, 
Bay 


interruptus, Anisotremus, 335. 
Tole, 138. 
Tolella, 123, 124, 137, 138. 
alascensis, 137. 
lacinata, 139. 
sarsi, 137. 
speciosa, 139. 
spinosa, 139. 
iridescens, Hatschekia, 360. 
irregularis, Epiactis, 422, 423 (fig.). 
isabelensis, Erichsonella filiformis, 576, 
577 (fig.). 578 (fig.), 579. 
isaitschikowi, Plagioporus, 325, 336. 
isaracnanthus, 445, 446. 
Isaurus, 446. 
Ischyropoda, 204, 205, 206, 207, 209, 
258. 


armatus, 205, 206, 258, 261, 262 
(fig.), 266, 267. 
Spiniger, 205, 206, 258, 259 (fig.), 
263, 264, 266, 267. 
Iscoma veneta vernonioides, 379. 
isocomae, Andrena (Pterandrena), 378. 
Isoedwardsia, 446. 
Isometridium, 480, 445, 446. 
rickettsi, 430, 431 (fig.). 
isonyx, Caligus, 348. 
Isophelliidae, 428. 
Isopoda, 105, 367. 
Isopod, A new subspecies of marine, 
from Texas, 575. 
Isopods, new marine, chiefly from 
Northern California, with notes 
on related forms, 105. 


jacobinae, Aedes, 517. 
Jadamga, 604. 
Jaeropsini, 147 
Jaeropsis, 147. 
dubia, 147, 148 (fig.), 149 (fig.), 
150 (fig.), 152 (fig.), 153 (fig.), 
154, 155. 
dubia paucispinis, 148, 149 (fig.), 
154, 155. 
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Jaeropsis lobata, 154. 
Jaguar skeletons, Pleistocene, 
Tennessee caves, 497. 
jamaicensis, Cancrincola, 342. 
Myochrous, 60. 
Janira, 123, 137, 138. 
maculosa, 123. 
occidentalis, 128, 135. 
solasteri, 132. 
soldatovi, 137. 
Janiralata, 123, 137. 
alascensis, 138. 
davisi, 123; 1241) 12574 (fig.), 
(figs); 13st, Sb) 138: 
erostrata, 138. 
holmesi, 137. 
occidentalis, 182, 133 (fig.), 134, 135, 
138. 
rajata, 127, 128, 129 (fig.), 130 
(fig.), 135, 188. 
sarsi, 137. 
solasteri, 132, 133 (fig.), 134 (fig.), 
135s elie 
soldatovi, 1388. 
triangulata, 137. 
Janiropsis californica, 1382. 
Jansonius, 4. 
Janthina sp., 75. 
Janthopsis alascensis, 137. 
erostrata, 137. 
holmesi, 137. 
sarsi, 137. 
triangulata, 137. 
japonicum, Stephanostomum, 327, 329. 
japonicus, Aedes (Finlaya), 528, 554. 
Culex, 554. 
Pseudopecoelus, 322, 323. 
Stephanochasmus, 327. 
johnsoni, Pachycerianthus, 436. 
jugraensis, Aedes (Finlaya), 528, 555. 
Helecocteomyia, 555. 
Juneco hyemalis, 191, 200. 
Juncus sp., 244. 


from 


126 


kanaranus, Aedes (Finlaya) aureostri- 
atus, 528, 553. 
Aedes (Finlaya) greeni, 553. 
karvei, Bucephalopsis, 318. 
karwari, Aedes (Finlaya) dissimilis, 
540, 567. 
Finlaya dissimilis, 567. 
keefei, Aedes (Finlaya) , 529, 555. 
Keegan, Hugh L.; The mites of the 
subfamily Haemogamasinae 
(Acari: Laelaptidae), 203. 
khasiana, Finlaya, 554. 
khanzani, Aedes (Finlaya), 523, 547. 
Kirby-Smith, H. T., see McGrady, Kirby- 
Smith, and Templeton, 497. 
kitanoi, Haemogamasus, 227. 
knabi, Aedes (Finlaya), 533, 538, 563. 
Culex, 563. 
-subgroup, Aedes (Finlaya), 533, 
538. 


INDEX 


Knight, Kenneth L., and Marks, Eliza- 
beth N.; An annotated checklist 
of the mosquitoes of the sub- 
genus Finlaya, genus Aedes, 513. 

knighti, Aedes (Finlaya), 520, 544. 

kochi, Aedes (Finlaya), 520, 544. 

Culex, 544. 
-group, Aedes (Finlaya), 517, 519, 
521, 542. 
-subgroup, Aedes (Finlaya), 520. 
koebelei, Megandrena (Ancylandrena), 
413 


koellikeri, Cystiactis, 446. 

kogoshimana, Archamia, 590, 593. 

konigii, Lernanthropus, 351, 354. 

koreicus, Aedes (Finlaya), 527, 528, 
555 


Ochlerotatus (Finlaya), 555. 
koschewnikowi, Eurytrema, 196. 
kotiensis, Aedes (Finlaya) guberna- 

toris, 528, 547. 
Kr¢gyeria, 362, 
spatulata, 362. 
kyphosi, Haplosplanchnus, 335. 
labeculata, Hyla bistineta, 470, 471 
(fig.), 475 (fig.) 

labiatus, Bucephalopsis, 317, 336. 

Lachner, Ernest A.; Studies of certain 
apogonid fishes from the Indo- 
Pacific, with descriptions of three 
new species, 581. 

Lachnolaimus maximus, 360. 

lacinata, Iolella, 1389. 

lacteus, Aedes (Finlaya), 515, 540, 569. 

Lactuea sp., 291. 

Laelaps, 231. 

ovalis, 228. 

Laelaptidae, 203, 205. 

Laelaptinae, 206. 

laeve, Deroceras, 164. 

laevigata, Salix, 375. 

La Jolla, Calif., digenetic trematodes 
from marine fishes of, 315. 

Laminaria sp., 110, 114, 154. 

Lamprosoma, 451, 

lamprosomoides, Melittochlamys, 451. 

laoagensis, Aedes (Finlaya), 540, 569. 

lari, Orthorchis, 198. 

Larrea divaricata, 413. 

larreae Megandrena (Ancylandrena), 
411, 414, 

larvatus, Osteochromis, 487. 

lateralis, Culex, 568. 

laternaria, Verrallina, 549. 

latisetiger, Myochrous, 13, 36. 

Sala +e Andrena (Hesperandrena), 
388. 

lativentris, Lernanthropus, 351. 

lauriei, Aedes (Finlaya), 573. 

Layia elegans, 385. 

glandulosa, 383. 

platyglossa, 390. 

sp., 383, 387. 
layiae, Andrena (Ptilandrena), 381. 
Lebrunia, 446. 
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Lechradena, 326. 
Leidya, 368. 
bimini, 368, 370 (fig.). 
distorta, 369. 
Lepadomorpha, 369. 
lepchana, Aedes (IFinlaya), 533, 534, 
563. 
Finlaya, 563. 
Lepidapedon, 316, 336. 
Lepidotomyia, 515. 
magna, 515, 547. 
Lepocreadiidae, 316. 
lepturus, Mus, 253. 
Lepus americanus, 218. 
Lernaeenicus, 364. 
longiventris, 364. 
Lernaeopodoida, 367. 
Lernaeopodidae, 367. 
Lernanthropus, 349. 
amplitergum, 347 (fig.), 349, 350 
(fig.), 352 (fig:). 
bifidus, 351, 352 (fig.). 
caudatus, 356. 
chlamydotus, 356. 
fondeus, 351. 
hiatus, 352 (fig.), 353. 
konigii, 351, 354. 
lativentris, 351. 
longilamina, 354, 355 (fig.). 
longipes, 353. 
nobilis, 351. 
pagelli, 356. 
pernulatus, 356. 
pupa, 356. 
spiculatus, 351, 354. 
leucocelaenus, Aedes, 569. 
Aedes (Finlaya), 517, 518, 542, 569. 
Conoposyegus, 515. 
subgroup, Aedes (Finlaya), 
542, 
leucogaster, Onychomys, 305, 306, 309. 
leucomelas, Haemagogus, 569. 
leucomeres, Aedes (Finlaya), 540, 569. 
Stegomyia, 569. 
Leucomyia albitarsis, 564. 
australiensis, 561. 
australiensis papuensis, 565. 
leucophrys, Zonotrichia, 191, 200. 
leucopleurus, Aedes (Finlaya), 540, 569. 
leucotaeniatus, Aedes, 570. 
Aedes (Finlaya), 515, 518, 542, 570. 
leucurus, Myochrous, 12, 46. 
leurei, Ochlerotatus, 573. 
lewelleni, Aedes (Finlaya), 520, 544. 
subgroup, Aedes (Finlaya), 520. 
liberiensis, Haemogamasus, 204, 205, 
210, 221, 265 (fig.), 266. 
limarea, Andrena, 373. 
Limnanthes douglasii, 388. 
limnanthis, Andrena, 388. 
Andrena (Hesperandrena), 
888, 389. 
linearis, Edanthura, 106, 110, 111. 
Hatschekia, 357, 360. 
lineatum, Stephanostomum, 327. 
lineatus, Buteo, 177, 179, 199. 


539, 


387, 
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lineolata, Archamia, 584, 589, 590, 591, 
592, 593, 594. 
lineolatus, Apogon, 583, 591, 593. 
linnaeana, Planes, 82. 
linneana, Planes, 83. 
liogaster, Anolis, 480. 
Liponissus, 205. 
liponyssoides, Huhaemogamasus, 205, 
206, 227, 244, 247 (fig.), 255, 256, 
257, 266, 267. 
Haemogamasus, 244. 
Literature cited, 92, 155, 200, 267, 273, 
313, 338, 371, 447, 483, 488, 511, 
573, 579, 609. 
Lithosiinae, 489. 
littlechildi, Aedes, 517. 
Macleaya, 517. 
littoralis, Carcharias, 362, 364. 
lobata, Jaeropsis, 154. 
lobatum, Brachylecithum, 181. 
lobatus, Opecoelus, 319. 
longibrachium, Hatschekia, 361. 
longicaecum, Proctotrema, 335, 336. 
longicauda, Brachylecithum, 181. 
Lyperosomum, 159, 160, 196, 198. 
longilamina, Lernanthropus, 354, 355 
(fig.). 
longipalpis, Aedes (Finlaya), 526, 551. 
Stegomyia, 551. 
-group, Aedes (Finlaya), 517, 519, 
525, 550. 
longipes, Lernanthropus, 353. 
longipes, Myochrous, 13, 56. 
longiventris, Lernaeenicus, 364. 
longulus, Myochrous, 2, 7, 11, 31, 33, 52. 
loossi, Brachylecithum, 171. | 
lophoventralis, Aedes (Finlaya), 521, 
523, 548. 
Pseudoecarrolia, 515, 548. 
Lubens, 183, 196, 197, 198. 
lubens, 179 (fig.), 183, 200. 
lubens, Dicrocoelium, 183. 
HKuritrema (Lubens), 183. 
Lubens, 179 (fig.), 183, 200. 
lucida, Gutierrezia, 380. 
lucifragus, Myotis lucifragus, 218. 
ludovicianae, Concinnum, 191, 195, 200. 
ludovicianus, Hedymeles, 194, 195, 200. 
Luidia foliolata, 148. 
lutea, Popea, 515, 544. 
luteus, Aedes (Finlaya), 520, 544. 
Lutianus analis, 353, 367. 
apodus, 357. 
griseus, 357. 
synagris, 354. 
Lutztrema, 160, 197. 
insigne, 197. 
marinholutzi, 197. 
microstomum, 161 (fig.), 163, 199. 
monenteron, 160, 161 (fig.), 164, 
199. 
obliquum, 160, 163. 
verrucosum, 197. 
luzonensis, Aedes (Finlaya), 540, 570. 
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Lyperosomum, 158, 160, 193, 194, 196, 
197, 198. 
direptum, 197. 
longicauda, 159, 160, 196, 198. 
monenteron, 160, 197. 
obliquum, 197. 
oswaldoi, 158, 166 (fig.), 182, 199. 
petiolatum, 192, 195. 
rarum, 165. 
skrjabini, 160. 
stunkardi, 178. 
transversum, 197. 
urocissae, 160. 


macdougalli, Aedes (Finlaya), 558. 
macfarlanei, Aedes (Finlaya), 532, 558. 
Ochlerotatus, 558. 
mackerrasi, Aedes (Finlaya), 537, 563. 
Macleaya, 517. 
littlechildi, 517. 
Macrocystis sp., 110, 117, 154. 
macroptera, Archamia, 593. 
macropteroides, Apogon, 590. 
Archamia, 586. 
macropterus, Amia, 588. 
Apogon, 589, 591, 593, 594. 
macrorchis, Conspicuum, 187 (fig.), 188, 


macrotis, Glaucomys sabrinus, 234. 
Neotoma fuscipes, 234. 
maculatus, Secomberomorus, 365. 
maculosa, Ianira, 139. 
Janira, 123. 
madagascarensis, Aedes (Finlaya), 525, 
526, 542, 551. 
maeandrica, Sicyogaster, 324. 
maeandricus, Caularchus, 324. 
magna, Lepidotomyia, 515, 547. 
magnacetabulum, Bucephalopsis, 318. 
magnus, Myochrous, 7, 11, 28, 29, 31, 56. 
major, Cassidix mexicanus, 200. 
Citellus spilosoma, 305, 306, 
310. 
Nautilograpsus, 82. 
Malaraeus eremicus, 310. 
sinomus, 3810. 
mallochi, Aedes (Finlaya), 530, 
558. 
Mamillifera danae, 443. 
nitida, 444. 
mamorensis, Myochrous, 14, 44, 57. 
mandschuricus, Haemogamasus, 
205, 210, 218, 219 (fig.), 222, 
267. 
maniculatus, Peromyscus, 305, 310, 311, 
Sloe 
Manter, Harold W., and Van Cleave, 
Harley J.; Some digenetic tre- 
matodes, including eight new 
species, from marine fishes of La 
Jolla, Calif., 315. 
mariae, Bulimules alternatus, 164, 189. 
marinholutzi, Lutztrema, 197. 
marinus, Pachygrapsus, 67, 69 (fig.), 70, 
71 (fig.), 73, 74 (fig.), 75 (fig.), 76 
(fig.), 77 (fig.), 78 (fig.), 79, 92. 


309, 


531, 


204, 
266, 
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marinus, Planes, 66, 67, 68, 72, 88, 92. 
Marks, Elizabeth N., see Knight, Ken- 
neth L., and Marks, 513. 
marquesi, Oswaldoia, 197. 
Platynosomum, 195. 
Marrubium vulgare, 244. 
mawsoni, Hulaelaps, 240, 243. 
maximus, Lachnolaimus, 360. 
McCrady, Edward; Kirby-Smith, H. T.; 
and Templeton, Harvey: New 
finds of Pleistocene jaguar skele- 
tons from Tennessee caves, 497. 
mediomaculata, Danielsia, 562. 
-group, Aedes (Finlaya), 517, 519, 
530) dala bot. 

Gymnometops, 515. 

mediovittatus, Aedes (Finlaya), 530, 
531, 558. 

Stegomyia, 558. 

-subgroup, Aedes (Finlaya), 531. 
medleri, Aedes (Finlaya), 520, 545. 
megacephalum, Stephanostomum, 327, 

328. 
Megandrena, 373, 411. 

atoposoma, 411, 412, 413. 

(Aneylandrena) koebelei, 413. 

(Ancylandrena) larreae, 411, 414. 
Megarthroglossus bisetis, 308 (fig.), 310. 

divisus, 310. 
megastoma, Brachylecithum, 171. 
melamophrys, Onychomys leucogaster, 

$13. 
melancholicus, Myochrous, 6, 12, 17, 19, 
21, 30. 
Melanerpes erythroceohalus, 194, 199. 
Melanoplini, 277. 
Melanoplus, 277. 

aridus, 292. 

gracilis, 277. 

nitidus, 302, 303. 
melanoptera, Finlaya, 548. 
melanopterus, Aedes (Finlaya), 

548. 
Melittochlamys, 451. 

achardi, 452. 

amoena, 452. 

exsula, 452. 

freyi, 452, 453 (fig.). 

godmani, 452. 

hydropica, 452. 

lamprosomoides, 451. 

nicki, 452, 453 (fig.). 

pavonia, 452. 

semen, 451, 453. 

sericans, 452. 

specula, 451. 
melodia, Melospiza, 191, 200. 
Melospiza georgiana, 191, 200. 

melodia, 191, 200. 

Menippe mercenaria, 370. 
mentalis, Apogon, 585. 
Menticirrhus undulatus, 332, 333, 337. 
Menzies, Robert J.; A new subspecies of 
marine isopod from Texas, 575. 
Menzies, Robert J., New marine isopods, 
chiefly from Northern California, 
with notes on related forms, 105. 


523, 
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mercenaria, Menippe, 370. 
Meringis dipodomys, 306, 311, 312. 
nidi, 308 (fig.), 312. 
parkeri, 311. 
sp., 313. 

merriami, Andrena, 410. 

Dipodomys merriami, 264, 265. 

metoecopus, Aedes, 549. 

Aedes (Finlaya), terrens, 523, 549. 

Metridiidae, 430. 

Metridium, 431, 432. 

concinnatum, 424. 

metzi, Gibbonsia, 322, 328, 337. 

meaicana, Bunodactis, 421, 423 (fig.). 

mexicanus, Elytrophallus, 336. 

Opecoelus, 319. 

Mexico, notes on a herpetological col- 
lection from Oaxaca and other 
localities in, 465, 

michaeli, Haemogamasus, 228. 

microcephala, Andrena, 404, 405. 

microchlora, Andrena, 397. 

Micropogon undulatus, 336. 

microstephanum, Stephanostomum, 327. 

microstomum, Lutztrema, 161 (fig. ), 
163, 199. 

Eo Haemogamasus, 204, 205, 249, 

2. 
Microtus agrestis, 234. 
cealifornicus, 234. 
montanus, 218. 
ochrogaster, 248. 
operarius operarius, 234. 
oregoni, 218. 
pennsylvanicus 
218, 248. 
sp., 218, 234, 248. 
townsendii, 257. 

Mieza albulata, 489. 

migratorius, Turdus, 161, 162, 199. 

miguelitana, Conalcaea, 278, 279, 283 
(fig.), 287 (fig.), 288 (map), 293 
(fig.), 301. 

mikado, Clethrionomys amurensis, 221, 


pennsyivanicus, 


mikiranus, Aedes (Finlaya), 560. 
Aedes (Finlaya) albotaeniatus, 
519, 582, 533, 534, 560, 574. 
milleri, Hyla, 466, 471 (fig.), 473, 475 
(fig.). 
milleri, Aedes, 517. 
Panthera, 504. 
milsoni, Aedes (Finlaya) occidentalis, 
537, 564. 
Culicada, 564. 
Hulecoeteomyia, 565. 
Mimidae, 199. 
Mimus polyglottos, 161, 162, 199. 
minor, Opecoelus, 319, 320. 
minutum, Stephanostomum, 327, 328. 
minutus, Cancer, 65, 81, 88. 
Grapsus, 81. 
Nautilograpsus, 81, 88. 
Nautilus grapsus, 83. 
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minutus, Pinnotheres, 81. 
Planes, 66, 67, 68, 69 (fig.), 70, 71 
(fig.), 72, 73, 74 (fig.), 75 (fig.), 
46 (fig.), 77 (fig.), 78. Gig.) 79, 
80 (map), 81, 82, 84-87 (table), 
88. 
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mirabilis, Gillichthys, 337. 

misella, Andrena, 410. 

miserabilis, Andrena, 398. 

Andrena (Micrandrena), 398. 

Mites, of the subfamily Haemogama- 
sinae (Acarilaelaptidae), 203. 

mollis, Pleorehis, 331. 

Molpemyia, 515. 

purpurea, 515, 565. 

monenteron, Lutztrema, 160, 161 (fig.), 

164, 199. 
Lyperosomum, 160, 197. 

monetus, Aedes (Finalaya), 518, 519, 
525, 526, 539; 551. 

monocellatus, Aedes (Finlaya), 
oo Done 

monodi, Gyrostoma, 447. 

Monopsyllus wagneri, 310. 

Monorchidae, 335. 

Monroés, F.; Notes on chrysomelid 
beetles of the subfamily Chlami- 
sinae, with descriptions of new 
species, 451. 

monrosi, Myockrous, 13, 52. 

Mosquitoes of the subgenus Finlaya, 
genus Aedes, an annotated check- 
list of the, 513. 

montana, Aedes (Finlaya) notoscrip- 
tus, 559. 

montanus, Aedes (Finlaya) notoscrip- 
tus, 531, 559. 

Diamanus, 310. 
Microtus, 218. 

monticola, Thomomys, 234. 

moorei, Brachylecithum, 173, 175 (fig.), 
176, 199. 

Moths of the genus Paramulona Hamp- 
son, 489. 

movallus, Myochrous, 3, 11, 15, 26. 

Mugil cephalus, 364. 

miilleri, Octolasmis, 371. 

multiflora, Chrysogorgia fewkesi, 272. 

multispinosum, Stephanostomum, 327. 

munda, Cyathura, 111, 112 (fig.), 118 
(fig.). 

Munnini, 139. 

Mus lepturus, 253. 

trivirgatus, 222. 

Mustela saturata, 257. 

mutu, Opecoelus, 319. 

Mycteroperea pardalis, 316, 338. 

Myochroini, 1, 4. 

Myochrous, 1, 2, 4, 8, 9, 10, 15, 21, 22, 
24, 29, 51, 55, 61, 64. 

A revision of the beetles of the 
genus, 1. 

albovillosus, 64. 

armatus, 2, 7, 13, 14, 47, 49, 50, 51, 
53. 
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Myochrous austrinus, 6, 11, 12, 18. 
barbadensis 7, 14, 35. 
bohemani, 47, 48. 
bolivianus, T, 13, 42, 48, 44, 58. 
brunneus, 14, 56. 
bryanti, 18, 48. 
caleariferus, 12, 68. 
carinatus, 6, 12, 19, 20, 30. 
chacoensis, 18, 44. 
coenus, 7, 12, 34, 36. 
crassimarginatus, 12, 45, 47. 
cubensis, 58, 59, 60. 
curculionoides, 4, 5, 7, 12, 42, 43, 

44, 46, 47. 
cyphus, 6, 11, 12, 16, 18. 
darlingtoni, 8, 13, 42. 
denticollis, 1, 2, 3, 6, 8, 9, 11, 14, 16, 
17%, 18, 21, 25, 26, 27.28.40, 48; 
dubius, 61. 
elachius, 11, 18, 38. 
explanatus, 2, 5, 7, 12, 54. 
femoralis, 7, 12, 21, 33, 35, 36. 
figueroae, 14, 49. 
floridanus, 7, 11, 27, 28. 
floridanus teranus, 11, 28. 
geminus, 18, 37. 
hispaniolae, 59, 60. 
immundus, 1, 8, 12, 53. 
intermedius, 6, 7, 10, 22, 24, 25. 
jamaicensis, 60. 
latisetiger, 13, 36. 
leucurus, 12, 46. 
longipes, 13, 56. 
longulus, 2.7, 445 31 Sas52, 
magnus, 7, 11, 28, 29, 31, 56. 
mamorensis, 14, 44, 57. 
melancholicus, 6, 12, 17, 19, 21, 30. 
monrosi, 13, 52. 
movallus, 3, 11, 15, 26. 
nanus, 13, 40. 
normalis, 14. 
paulus, 13, 39. 
pauxillus, 6, 10, 24. 
platensis, 50. 
platylonchus, 11, 13, 35, 37, 38. 
portoricensis, 58, 59, 60. 
ranella, 7, 11, 25, 28. 
rhabdotus, 6, 8, 12, 41. 
sallei, 2, 4, 11, 55. 
sapucayensis, 18, 50. 
severini, 6, 7, 10, 23, 25. 
sp., 9. 
spinipes, 12, 44, 62, 63. 
squamosus, 2, 3, 4, 5, 6, 7, 10, 21, 
238, 25, 46. 
stenomorphus, 18, 44, 51, 53. 
tibialis, 7, 11, 29, 30, 34. 
whitei, 7, 11, 32. 
Myotis lucifragus lucifragus, 218. 
myriaster, Porichthys, 335. 


nanum, Brachylecithum, 168, 170 (fig.), 
200. 

nanus, Myochrous, 138, 40. 

Napaeozapus insignis insignis, 218. 
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nasonii, Andrena, 406. 
nasutus, Peromyscus, 313. 
natante, Fuco, 65, 81. 
natator, Eleutherodactylus, 470. 
Nautilograpsus, 66. 
angustatus, 88. 
claneus, 83. 
diris, 83. 
major, 82. 
minutus, 81, 88. 
pelagicus, 88. 
pusillus, 88. 
smithii, 82. 
sp., 83. 
Nautilus grapsus minutus, 83. 
Nemactis, 445. 
Nemanthus, 445, 446, 447. 
ealifornicus, 415. 
Nemesis, 362. 
atlantica, 364. 
pallida, 364. 
pilosus, 362, 363 (fig.). 
versicolor, 364. 
Nemophila rotata integrifolia, 375. 
Neocles, 4. 
neomexicana, Barytettix, 296, 300. 
Conalecaea, 279, 291, 296, 299. 
Neotoma albigula, 264, 265. 
cinerea, 234. 
fuscipes, 234. 
fuscipes macrotis, 234. 
micropus canescens, 305, 307, 309, 
SlOvoiae 
sp., 234. 
Nepenthes sp., 544. 
nephelistis, Cincia, 491. 
Paramulona, 491, 492, 493 (fig.), 
494, 496. 
nesiotes, Andrena (Micrandrena) chlo- 
rogaster, 394. 
nicki, Melittochlamys, 452, 453 (fig.). 
nidi, Haemogamasus, 204, 205, 228, 231, 
239 


nidi, Meringis, 308 (fig.), 312. 

nigra, Finlaya, 572. 

nigricans, Girella, 319, 321, 325, 334, 
337 


nigrihirta, Andrena, 410. 
nigripes, Sciurus griseus, 234. 
nigrirostris, Chaetodon, 486, 487 (fig.). 
nigroclypeata, Andrena, 404. 
nigrorhynchus, Aedes (Finlaya) har- 
veyi, 528, 554. 
nigrum, Ambystoma rosaceum, 466, 467 
(fig.), 468, 469. 
nimia, Helicometrina, 324. 
Ninia. 482. 
sebae sebae, 482. 
nippon, Chaetodon, 487. 
nipponicus, Aedes (Finlaya) niveus, 
540, 570. 
nitida, Mamillifera, 444. 
nitidicornis, Andrena, 396, 397. 
Andrena (Micrandrena), 396, 397. 
nitidus, Melanoplus, 302, 303. 
niveoides, Aedes (Finlaya), 539, 540. 
Stegomyia, 570. 
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niveus, Aedes (Finlaya), 540, 570. 
Stegomyia, 570. 
-subgroup, Aedes (Finlaya), 523, 

539, 540. 

nobilis, Conodon, 351, 357. 
Cynoscion, 331, 387. 
Lernanthropus, 351. 

normalis, Myochrous, 14. 

norvegicus, Rattus, 248. 

notata, Apozgon, 590. 
Porichthys, 335. 

notoscriptus, Aedes (Finlaya), 531, 558. 
Culex, 558. 
-subgroup, Aedes (Finlaya), 531. 


novalbitarsis, Aedes (Finlaya), 534, 
564. 

noveboracensis, Peromyscus leucopus, 
248. 

novomexicanensis, Anomiopsyllus, 307, 
308 (fig.). 

novoniveus, Aedes (Finlaya), 540, 570. 

nubilus, Apogon, 594, 595, (fig.), 599, 
600, 602, 603. 

nummus, Phellia, 429. 

nutrix, Cricophorus, 429. 

nyasae, Aedes (Finlaya), 525, 526, 551. 


Oaxaca, notes on herpetological coilec- 
tion from, 465. 
obliqguum, Lutztrema, 160, 163. 
Lyperosomum, 197. 
oblonga, Hatschekia, 357, 360, 362. 
obtusus, Haplosplanchnus, 335. 
occidentalis, Euhaemogamasus liponys- 
soides, 205, 206, 227, 254 (fig.), 
255, 266, 267. 
occidentalis, Aedes (Finlaya), 516, 536, 
537, 564. 
Bolitoglossa, 469. 
Culex, 564. 
Janira, 123, 135. 
were 132, 133. (fig.), 134, 135, 
138. 
Tricellaria, 154. 
ocellifer, Chaetodon, 487. 
Ochlerotatus, 516. 
eatoni, 568. 
(Finlaya) echinus, 568. 
(Finlaya) fulgens, 550. 
(Finlaya) koreicus, 5565. 
laurei, 573. 
macfarlanei, 558, 
oreophilus, 571. 
ochraceus, Clethrionomys gapperi, 218, 
234. 
ochrogaster, Microtus, 248. 
Octolasmis, 369. 
americanum, 341. 
brevis, 370 (fig.). 
forresti, 369. 
geryonophila, 341, 370, 371. 
miilleri, 371. 
uncus, 869, 370 (fig.). 
Ogecocephalus radiatus, 336. 
okinawanus, Aedes (Finlaya), 528, 555. 
Oligandrena, 404. 
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oligorchis, Pleorchis, 331. 

olivacea, Piranga, 179, 185, 200. 

olssoni, Olssoniella, 198. 

Olssoniella, 198. 
olssoni, 198. 
rara, 165. 
stunkardi, 178. 

onca, Panthera, 497, 502, 503, 504 (fig.), 

506, 507, 508, 509, 510. 
onychomydis, Euhaemogamasus, 
Pepss\ ORL, ORY 

Onychomys leucogaster, 305, 306, 309. 
leucogaster arcticeps, 264. 
leucogaster melanophrys, 313. 

opacella, Andrena (Simandrena), 406. 

Opandrena, 383. 

Opechona, 325. 
orientalis, 325, 337. 
pharyngodactyla, 326. 

Opecoelidae, 318. 

Opecoelus, 318, 319, 321. 
adsphaericus, 318, 387. 
elongatus, 319. 
gonistii, 319. 
lobatus, 319. 
mexicanus, 319. 
minor, 819, 320. 
mutu, 319. 
ozakii, 319. 
quadratus, 319. 
sebastodis, 319, 320, 321. 
sphaericus, 319, 320, 321. 
xenistii, 319. 

operarius, Microtus operarius, 234. 

Opuntia sp., 300. 

orarius, Secapanus, 257. 

Orchopeas sexdentatus, 309. 

ordii, Dipodomys, 310, 311. 

oregonensis, Huhaemogamasus, 205, 232, 

233. 

oregoni, Microtus, 218. 

oreophilus, Aedes (Finlaya), 541, 571. 
Ochlerotatus, 571. 

-Subgroup, Aedes (Finlaya), 539, 
541. 

orientalis, Opechona, 325, 337. 

ornatus, Culex, 568. 

orthocarpi, Andrena, 406. 

Orthoptera, 301. 

Orthorchis, 198. 
corrigia, 198. 
lari, 198. 

osmioides, Andrena, 401, 402, 403. 

Osteochromis larvatus, 487. 

oswaldi, Gualteria, 515, 549. 
Haemagogus, 549. 

a eal shat 158, 166 (fig.), 182, 
199. 
Oswaldoia, 158, 197. 

Oswaldoia, 197, 198. 
direptum, 197. 
marquesi, 197. 
oswaldoi, 158, 197. 
pawlowskyi, 197. 
petiolatum, 197. 
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Otodistomum cestoides, 316. 
oudemansi, Euhaemogamasus, 203, 205, 
227, 240, 241 (fig.), 242 (fig.), 
266, 267. 
Haemogamasus, 204, 206. 
Oulactis californica, 415, 424. 
concinnata, 424. 
ovalis, Gamasus, 228, 231. 
Laelaps, 228. 
ozakii, Opecoelus, 319. 


Pachnephorusg, 1, 4, 6, 22, 64. 
Pachycerianthus, 445, 446. 
aestuarii, 436. 
insignis, 435. 
johnsoni, 436. 
Pachygrapsus, 72, 79, 92. 
oceanic crabs of the genera Planes 
and, 65. 
crassipes, 72. 
marinus, 67, 69 (fig.), 70, 71 (fig.), 
73, 74 (fig.), 75 (fig.), 76 (fig.), 
77 (fig.), 78 (fig.), 79, 92. 
transversus, 369. 
Pacnephorus tessellatus, 64. 
pagelli, Lernanthropus, 356. 
pagrosomi, Echinostephanus, 329. 
Stephanostomum, 329, 330. 
palawanensis, Popea, 548. 
pallida, Nemesis, 364. 
pallidifovea, Andrena, 384, 385, 386. 
Andrena (Stenandrena), 383. 
Pterandrena, 383. 
pallirostris, Aedes (Finlaya), 527, 528, 
555 


palmarum, Aedes (Finlaya), 534, 565. 
Thraupis, 194, 195. 
palpalis, Andrena (Andrena), 400. 
palustris, Sorex, 234, 248. 
Palythoa, 438, 445, 446. 
complanata, 437 (fig.), 488. 
ignota, 440, 441 (fig.). 
insignis, 441, 443 (fig.). 
pazi, 442, 443 (fig.). 
praelonga, 437 (fig.), 439. 
rickettsi, 440, 441 (fig.). 
panamensis, Anthothoe, 431 (fig.), 482. 
Phellia, 428. 
Phelliopsis, 428. 
Sagartia, 432. 
Telmatactics, 427 (fig.), 428. 
Pancreaticum, 196. 
Panopeus herbstii, 369, 371. 
pansus, Thrassis, 309. 
Panthera atrox, 497, 501, 502, 503, 504 
(fig.), 505 (fig.), 506, 507, 508, 
509, 510. 
augusta, 501, 508, 504 (fig.), 505 
(fig.), 506, 507, 508, 509, 510. 
concolor, 507. 
milleri, 504. 
onca, 497, 502, 503, 504 (fig.), 506, 
507, 508, 509, 510. 
(Jaguarius) augusta, 510. 
(Jaguarius) onca augusta, 502, 510. 
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Panthera paraguensis, 504. 
spelaea, 506. 
veronis, 503, 504, 505. 
Panulirus argus. 369. 
papuensis, Aedes (Finlaya), 534, 565. 
Leucomyia australiensis, 565. 
subgroup, Aedes (Finlaya), 533, 
534. 
paradissimilis, Aedes (TFinlaya), 540, 
Side 
paraguensis, Felis onca, 504. 
Panthera, 504. 
Paralabrax clathratus, 325, 336. 
Paralichthys californicus, 317, 318, 329, 
336. 
Paramia, 581, 604. 
bipunctata, 604. 
quinquelineata, 604, 606. 
Paramulona, 489, 490, 491. 
albulata, 490, 491, 492, 493 (fig.), 
494, 495 (fig.). 
baracoa, 489, 490, 491, 494, 495 
(fig.). 
Moths of the genus, 489. 
nephelisits, 491, 492, 493 (fig.), 494, 
496. 
schwarzi, 491, 494, 495 (fig.). 
Paranthias furcifer, 325. 
Paranthura, 106, 110. 
elegans, 106, 107 (fig.), 108 (fig.), 
109 (fig.), 117. 
Parascalops breweri, 248. 
Parasellidae, 123. 
Parazoanthus, 446. 
pardalis, Mycteroperca, 316, 336. 
parkeri, Meringis, 311. 
parryi, Horkelia, 375. 
paru, Pomacanthus, 358. 
Parulidae, 200 
parva, Andvakia, 418. 
Cryptotis, 226, 227. 
parva, Hatschekia, 358, 359 (fig.), 361. 
silat te Fundulus parvipinnis, 316, 
336. 
parvus, Diplangus, 333. 
patula, Arctostaphylos, 375. 
paucispinis, Jaeropsis dubia, 148, 149 
(fig.), 154, 155. 
paulus, Myochrous, 138, 39. 
pauxillus, Myochrous, 6, 10, 24. 
pavonia, Melittochlamys, 452. 
pawlowskyi, Oswaldoia, 197. 
paxillus, Diplangus, 333. 
pazi, Palythoa, 442, 443 (fig.). 
Pearse, A. S.; Parasitic Crustacea from 
Bimini, Bahamas, 341. 
pecuniosus, Aedes (Finlaya), 566. 
Pedioecetes phasianellus campestris, 
195, 199. 
peipingensis, Aedes (Finlaya), 539, 571. 
pelagicus, Grapsus, 81. 
Nautilograpsus, 83. 
peninsulae, Sinaloa, 292. 
pennsylvanicus, Microtus pennsylvani- 
cus, 218, 248. 
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pentodon, Sphaeroma, 132. 
perichares, Aedes (Culiselsa), 546. 
pernulatus, Lernanthropus, 356. 
Perognathus californicus, 264. 
inornatus, 264. 
penicillatus angustirostris, 261. 
sp., 261, 264. 
spinatus, 261. 
xanthonotus, 264. 
Peromyscopsylla hesperomys, 313. 
Peromyscus gossypinus gossypinus, 248. 
leucopus noveboracensis, 248. 
maniculatus, 305, 310, 311, 313. 
maniculatus gracilis, 218, 248. 
nasutus, 313. 
sp., 248. 
maniculatus, rufinus, 264. 
sp., 264. 
petersii, Anolis, 480. 
petiolatum, Dicrocoelium, 192, 194, 195. 
Lyperosomum, 192, 195. 
Oswaldoia, 197. 
Zonorchis, 192, 193 (fig.), 195, 199, 
200. 
Pezotettix humphreysii, 296. 
Phacelia distans, 401. 
Phaedrotettix, 277. 
Phagomyia, 515. 
gubernatoris, 515. 
Phalacropsylla allos, 3138. 
pharyngodactyla, Opechona, 326. 
Phellia nummus, 429. 
panamensis, 428. 
Phelliopsis, 429. 
panamensis, 428. 
Phialoba, 423, 445, 446. 
steinbecki, 423 (fig.). 
phillipi, Aedes (Finlaya), 518, 519, 525, 
526, 539, 551. 
Phodopus bedfordiae, 221. 
phrenitica, Tantilla, 482. 
phyllactis, 445, 446, 447. 
bradleyi, 423 (fig.), 425. 
concinnata, 423 (fig.), 424, 426. 
Phyllobatus cystignathoides, 470. 
Phylicdistomum, 316, 336. 
Phymactis, 445, 446. 
clematis, 419. 
florida, 419. 
Phymanthus, 446. 
Phytocoetopsis ramunni, 429. 
Picidae, 199. 
pigra, Didelphis virginiana, 249. 
pilosus, Nemesis, 362, 363 (fig.). 
pinetorum, Pitymys, 218, 248, 252. 
Pinnotheres minutus, 81. 
pusillus, 81. 
piperi, Andrena, 392, 398. 
Andrena (Micrandrena), 392. 
pipiens, Rana, 479. 
Pipilo erythrophthalmus, 166, 167, 170, 
171, 175, 176, 187, 191, 200. 
Piranga olivacea, 179, 185, 200. 
Pitymys pinetorum, 218, 248, 252. 
Plagioporus, 325. 
isaitschikowi, 325, 336. 
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Planes, 65, 66, 67, 68, 70. 72, 78, 77, 79, 
80 (map), 81. 
clypeatus, 65, 81. 
eyaneus, 65, 67, 68, 69 (fig.), 70, 
(les (HOR) Conor alse (l=) sano 
(Hen 16.) (Hee) pe tigen Glee eo 
(fig.), 79, 80 (map), 88, 89-91 
(table). 
linnaeana, 82. 
linneana, &3. 
marinus, 66, 67, 68, 72, 88, 92. 
minutus, 66, 67, 68, 69 (fig.), 70, 
TAL Gi) ee Pe Tey Eb ORS 1433 
(fic-)." 76" Gist), We (ie), 78 
(fig.), 79, 80 (map), 81, $2, 84-87 
(table), 88. 
Oceanic crabs of the genera Pachy- 
grapsus and, 65. 
SD., So: 
platensis, Myochrous, 50. 
platyglossa, Layia, 390. 
platylonchus, Myochrous, 11, 18, 35, 37, 
38 


Platynosomum, 198, 194, 199. 
illiciens, 195, 199. 
marquesi, 195. 
platypterus, Buteo, 195, 199. 
platysoma, Idarcturus, 122. 
Platystemon californicus, 378, 406. 
sp., 406 
Pleorchidae, 331. 
Pleorchis, 330, 331. 
americanus, 331. 
californiensis, 330, 337. 
mollis, 331. 
oligorchis, 331. 
polyorchis, 331. 
sciaenae, 331. 
Pleurogoniini, 139. 
Pleurogonium, 139. 
albidum, 143. 
californiense, 139, 140 (fig.), 141 
(fig.). 
plumifera, Andrena, 3883. 
plumiferus, Aedes (Finlaya), 523, 548. 
plumiscopa, Andrena (Pterandrena), 
376. 
podographicus, Aedes, 549. 
Aedes (Finlaya), 522. 
Aedes (Finlaya) terrens, 523, 549. 
poecila, Conaleaea, 276, 301. 
Conaleaea humphreysii, 292, 296, 
297, 301. 
poecilus, Barytettix, 288 (map), 298 
(fig.), 301. 
poicilia, Finlaya, 515, 545. 
Finlayia, 515, 545. 
poicilius, Aedes (Finlaya), 520, 545. 
pollinetor, Stegomyia, 551. 
polyglottos, Mimus, 161, 162, 199. 
polyorchis, Pleorchis, 381. 
pomacanthi, Thysanote, 367. 
Pomacanthus arcuatus, 358, 367. 
paru, 358. { 
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Popea, 515. 
lutea, 515, 544. 
palawanensis, 548. 
Porichthys myriaster, 335. 
notatus, 335. 
sp., 335, 336, 337. 
portoricensis, Myochrous, 58, 59, 60. 
Portunus, 65. 
sayi, 65. 
(Portunus) sayi, 79. 
praelonga, Palythoa, 487 (fig), 439. 
praelongus, Calamactis, 416, 417 (fig.). 
priacanthi, Pseudopecoelus, 322. 
priestleyi, Calomyia, 515, 566. 
pristis, Stephanostomum, 327. 
probatocephalus, Archosargus, 344, 356, 
367. 
prolifera, Epiactis, 422. 
promicropsi, Stephanostomum, 327. 
prominens, Aedes (Finlaya), 523, 548. 
Finlaya, 548. 
prosopidicola, Cassidix mexicanus, 179, 
185, 186, 200. 
Protomacleaya, 515, 539, 541, 567. 
triseriatus, 515. 
Proctotrema, 335. 
longicaecum, 335, 336. 
Prosostomata, 318. 
Pseudocarrollia, 515. 
lophoventralis, 515, 548. 
Pseudocyenidae, 364. 
Pseudocyenus, 364. 
appendiculatus, 364. 
pseudonivea, Stegomyia, 570, 571. 
pseudoniveus, Aedes (FWinlaya), 539, 
540, 571. 
Pseudopecoelus, 821, 322. 
elongatus, 322, 323. 
gibbonsiae, 321, 328, 337. 
japonicus, 322, 323. 
priacanthi, 322. 
tortugae, 322, 323. 
umbrinae, 322, 337. 
vulgaris, 322, 323. 
pseudotaeniatus, Aedes (Finlaya), 532, 
559. 
Culex, 559. 
-subgroup, Aedes (Finlaya), 531, 
582. 
Pterandrena, 376, 383. 
pallidifovea, 383. 
Ptilandrena, 376. 
pubescens, Iais, 132. 
pugilater, Uca, 369. 
pulcherrimus, Aedes, 517. 
pulchrithorax, Aedes (Finlaya), 526, 
552. 
pulchriventer, Aedes (Finlaya), 541, 
BAe 
Culex, 571. 
-subgroup, Aedes (Finlaya), 539, 
541. 
Pulicidae, 306. 
punctor, Aedes (Finlaya), 517. 
pupa, Lernanthropus, 356. 


INDEX 


purpurea, Molpemyia, 515, 565. 
purpureus, Aedes (Finlaya), 536, 565. 
-subgroup, Aedes (Finlaya), 533, 
5 


pusillus, Cancer, 81, 88. 
Grapsus, 88. 
Nautilograpsus, 88. 
Pinnotheres, 81. 
pygmaea, Hatschekia, 360. 
pyriformis, Brachadena, 335, 336, 337. 


quadratus, Cancellus marinus minimus, 
81 


Opecoelus, 319. 
quadrimaculatus, Chaetodon, 487, 488. 
quadrisetatus, Euhaemogamasus, 205, 

227, 2538, 265 (fig.), 266. 

Haemogamasus, 204, 206, 253. 

quasirubithorax, Aedes (Finlaya), 527, 
529. 

Aedes (Finlaya), 518, 519, 526, 529, 
555. 

Culex, 555. 
queenslandis, Culicelsa, 564. 
quercina, Andrena, 400. 

Quercus dumosa, 375. 

quinquelineata, Paramia, 604, 606. 

quinquelineatus, Aedes (Finlaya), 530, 
531, 559. 

Cheilodipterus, 604, 606. 
quintiliformis, Andrena, 373, 375. 
Quiscalus quiscula aeneus, 186, 187, 188, 

200 


quiscula quiscula, 200. 
quiscula, Quiscalus quiscula, 200. 


radialis, Andrena, 396, 397. 
radiatus, Ogcocephalus, 336. 
Raja bituberculata, 317. 
rajata, Janiralata, 127, 128, 129 (fig.), 
130 (fig.), 185, 188. 
Rallidae, 199. 
ramunni, Phytocoetopsis, 429. 
Rana, 478. 
halecina austricola, 478. 
pipiens, 479. 
pipiens austricola, 478, 479. 
pipiens trilobata, 479. 
trilobata, 479. 
ranarana, Finlaya greeni, 553. 
ranella, Myochrous, 7, 11, 25, 28. 
rara, Olssoniella, 165. 
rarum, Brachylecithum, 165, 166 (fig.), 
190, 200. 
Lyperosomum, 165. 
Rattus norvegicus, 248. 
reelfooti, Athesmia, 182. 
reidi, Euhaemogamasus, 205. 
Haemogamasus, 228, 232, 233. 
reticulatum, Deroceras, 164. 
Revision of the beetles of the genus 
Myochrous, A, 1. 
rhabdotus, Myochrous, 6, 8, 12, 41. 
rhoadsi, Clethrionomys gapperi, 248. 
rhodoterus, Holconotus, 324. 
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rhombispinosum, Stephanostomum, 327. 
Richmondena cardinalis, 194, 200. 
rickettsi, Isometridium, 430, 481 (fig.). 
Palythoa, 440, 441 (fig.). 
riparia, Riparia, 222. 
Riparia riparia, 222. 
rizali, Aedes (Finlaya), 527, 528, 556. 
Culex, 556. 
robustus, Stephanochasmus, 326. 
Rocinela, 367. 
signata, 367. 
rogaguanus, Chlamisus, 458, 459, 460. 
Ronecador stearnsi, 332, 333, 337. 
roncador, Umbrina, 3238, 324, 329, 333, 
337. 
rosaceum, Ambystoma, 466, 468, 469. 
Ambystoma rosaceum, 469. 
rufinus, Peromyscus maniculatus, 264. 
rufiventer, Sciurus niger, 234. 
rurum, Toxostoma, 159, 161, 162, 166, 
179, 182, 199. 


sabae, Streptophorus, 482. 
Sagartia, 445. 

panamensis, 4382. 
Sagartiidae, 432. 
Salix laevigata, 375. 

sp., 396. 
sallei, Myochrous, 2, 4, 11, 55. 
samoana, Finlaya, 545. 
samoanus, Aedes, (Finlaya), 520, 545. 
sanguineus, Haemogamasus, 204, 205. 
saperoi, Aedes (Finlaya), 540, 572. 
sapucayensis, Mychrous, 18, 50. 
sarda, Sarda, 364. 
Sarda sarda, 364. 
Sargassum sp., 72, 75, 77, 78. 
sarsi, Iolella, 137. 

Janiralata, 137. 

Janthopsis, 137. 
saturata, Mustela, 257. 
savayensis, Amia, 598. 

Apogon, 594, 595 (fig.), 598, 599, 

602, 603. 

saxicola, Aedes (Finlaya), 528, 556. 
sayi, Portunus, 65. 

Portunus (Portunus), 79. 
sealaris, Sceloporus, 481. 

Sceloporus scalaris, 481. 
Secalops argentatus, 249. 
Secalopus aquaticus australis, 226, 227. 
_ aquaticus howelli, 226, 227, 249. 
Seapanus orarius, 257. 

orarius schefferi, 257. 

townsendii, 257. 
Scaptochirus gilliesi, 221. 
schefferi, Scapanus orarius, 257. 
Sceloporus, 481. 

sealaris, 481. 

sealaris scalaris, 481. 

spinosus caeruleopunctatus, 481. 

spinosus spinosus, 481. 
Schistorchis, 331. 
schmitti, Hemiarthrus, 367, 368. 
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Schultz, Leonard P., Chaetodon tinkeri, 
a new species of butterflyfish 
(Chaetodontidae) from the Ha- 
waiian Islands, 485. 

schwarzi, Paramulona, 491, 494, 495 
(fig.). 

sciaenae, Pleorchis, 331. 

Sciaenidae, 337. 

sciuropteri, Huhaemogamasus, 205, 228, 
DOOD 

Sciurus carolinensis, 234. 

griseus nigripes, 234. 
niger rufiventer, 234. 

sciurus, Haemulon, 351, 357. 

Scoliandrena, 401. 

Scomberomorus maculatus, 365. 


scutellalbum, Aedes (Finlaya), 580, 
556. 

subgroup, Aedes (Finlaya), 527, 
530. 


sebae, Ninia sebae, 482. 

Sebastiscus albofasciatus, 325. 

sebastodis, Opecoelus, 319, 320, 321. 

seiuricum, Brachylecithum, 172, 175 
(fig.), 176, 200. 

Seiurus aurocapillus, 173, 175, 200. 

semen, Melittochlamys, 451, 453. 

semotula, Andrena, 397. 

Andrena (Micrandrena) candidi- 
formis, 397. 

sentum, Stephanostomum, 327, 328. 

seoulensis, Aedes, 548. 

Aedes (Finlaya), 521, 524, 548. 
subgroup, Aedes (Finlaya), 522, 
524. 

sericans, Melittochlamys, 452. 

sericeus, Anolis, 480. 

Serranidae, 336. 

severini, Myochrous, 6, 7, 10, 23, 25. 

sexdentatus, Orchopeas, 309. 

Shannon, Frederick A.; Notes on a her- 
petological collection from Oaxa- 
ea and other localities in Mexico, 
465. 

sherki, Aedes (Finlaya), 528, 556. 

shortti, Aedes (Finlaya), 532, 559. 

Finlaya, 559. 
Sialia sialis sialis, 162, 199. 
sialis, Sialia sialis, 162, 199. 
Sicyogaster maendrica, 324. 
Sigmodon hispidus hispidus, 248. 
signata, Rocinela, 367. 
similis, Culicelsa, 564. 
simillimus, Chlamisus, 454, 455. 
simiolus, Dipodomys merriami, 
265. 
simlemsis, Aedes (Finlaya), 535, 566. 
subgroup, Aedes (Finlaya), 532, 
535. 
simulatus, Aedes (Finlaya), 557. 
Sinaloa, 303. 
peninsulae, 292. 

sinomus, Malaraeus, 310. 

sintoni, Aedes (Finlaya), 526, 529, 556. 
Finlaya, 556. 
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sintoni-subgroup, Aedes (Finlaya), 527, 
528 


Sisymbrium sp., 385, 392. 
skrjabini, Lyperosomum, 160. 
Skrjabinus, 196, 197, 198. 
skrjabinus, Dicrocoelium, 197. 
EKurytrema, 196. 
Smilodon ecalifornicus, 501. 
smnithii, Nautilograpsus, 82. 
sobrinum, Stephanostomum, 326. 
solasteri, Janira, 132. 
Janiralata, 132, (fig.), 
(fist) atop loge 
soldatovi, Janira, 137. 
Janiralata, 188. 
solidago, Capneopsis, 418. 
solomonis, Aedes (Finlaya), 520, 545. 
sonoraensis, Ambystoma rosaceum, 468, 
469. 
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Sorex cinereus, 248. 
fumeus, 248. 
palustris, 234, 248. 
palustris albibarbis, 248. 
trowbrisgii, 257. 
sowerbyi, Dipus, 221. 
spatulata, Krgyeria, 362. 
speciosa, Ianthe, 138. 
Tolella, 139. 
spectabilis, Dipodomys, 305, 310, 312. 
specula, Melittochlamys, 451. 
spelaea, Felis leo, 499. 
Panthera, 506. 
sphaericus, Opecolelus, 319, 320, 321. 
Sphaeroma pentodon, 132. 
Spheciospongia vesparia, 367. 
Sphyraena barracuda, 361. 
spiculatus, Lernanthropus, 351, 354. 
spinatus, Perognathus, 261. 
spiniger, Ischyropoda, 205, 206, 258, 259, 
(fig.) , 263, 264, 266, 267. 
spinipes, Myochrous, 12, 44, 62, 63. 
spinosa, Iolella, 139. 
spinosurculus, Caligus, 346, 347 (fig.). 
spinosus, Chlamisus, 453, 454. 
Sceloporus, spinosus, 481. 
spinsosa, Ianira, 138. 
squamata, Chrysogorgia, 272. 
Squamosissima, Colanthura, 114, 115 
(fig.), 116 (fig.), 118 (fig.). 
squamosus, Myochrous, 2, 3, 4, 5, 6, 7, 
10, 21. 23;-25, 46. 
standfordi, Epitedia, 311. 
stearnsi, Ronecador, 332, 333, 337. 
Steganoderma sp., 318. 
Stegomyia albolateralis, 567. 
assamensis, 546. 
dissimilis, 567. 
leucomeres, 569. 
longipalpis, 551. 
mediovittatus, 558. 
niveus, 570. 
pollinctor, 551. 
pseudonivea, 570, 571. 
steinbecki, Phialoba, 423 (fig.). 
stenomorphus, Myochrous, 18, 44, 51, 53. 
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Stenoponia americana, 313. 
Stenosoma filiformis, 576. 
Stephanochasmus, 326. 
hystrix, 326. 
japonicus, 327. 
robustus, 326. 
Stephanostoma, 326. 
Stephanostomum, 326, 329. 
anisotremi, 326, 328. 
baccatum, 326, 327, 329. 
bicoronatum, 326, 328, 329. 
ecaducum, 326, 327. 
californicum, 326, 328, 337. 
easum, 326, 327. 
cesticillum, 326, 328, 329. 
cloacum, 326, 328. 
coryphaenae, 326, 328. 
dentatum, 326, 327, 329, 330, 336. 
ditrematis, 326, 327, 328. 
elongatum, 326, 327. 
fistulariae, 326, 327. 
hispidum, 326, 328. 
imparispine, 326, 328, 329. 
japonicum, 327, 329. 
lineatum, 327. 
megacephalum, 327, 328. 
microstephanum, 327. 
minutum, 327, 328. 
multispinosum, 327. 
pagrosomi, 329. 330. 
pristis, 327. 
promicropsi, 327. 
rhombispinosum, 327. 
sentum, 327, 328. 
sobrinum, 326. 
tenue, 327, 328. 
triglae, 327. 
tristephanum, 327. 
sternalis, Haemogamasus, 204, 205, 218, 


stevensoni, Aedes (Finlaya), 534, 566. 
Finlaya, 566. 
Stoichactis, 446. 
stonei, Aedes (Finlaya), 515, 520, 545. 
Streptophorus sabae, 482 
Strigidae, 199. 
stunkardi, Brachylecithum, 178, 179 
(fig.), 182, 199. 
Lyperosomum, 178. 
Olssoniella, 178. 
Sturnella nagna argutula, 200. 
suavis, Andrena, 376, 408. 


subalbitarsis, Aedes (Finlaya), 534, 
566. 
subalia, Andrena microchlora, 397. 
Andrena (Micrandrena) micro- 


chlora, 397. 
subauridorsum, Aedes (Finlaya), 573. 
subdepressa, Andrena (Thysandrena), 
407. 
subniveus, Aedes (Finlaya), 571. 
subsimilis, Aedes (Finlaya), 536, 566. 
Finlaya, 566. 
-subgroup, Aedes (Finlaya), 582, 
536. 
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suffusus, Aedes (Finlaya), 541, 572. 

-subgroup, Aedes (Finlaya), 539, 
541. 

sylvaticus, Apodemus, 234, 238. 
Apodemus sylvaticus, 238. 

synagris, Lutianus, 354. 

Synalpheus brooksi, 367. 

Synoicum sp., 154. 

Syrrhophus, 470. 
eystignathoides, 470, 


tabida, Grus canadensis, 170, 172, 199. 
Talpa alpina, 213, 238. 
europea, 238. 
talpoides, Blarina brevicauda, 217, 218 
248, 257. 
Thomomys, 284. 
Tamiasciurus fremonti, 244. 
hudsonicus, 218, 284. 
Tantilla, 482. 
phrenitica, 482. 
Telmatactis, 429, 445, 446. 
panamensis, 427 (fig.), 428. 


Templeton, Harvey, see McCrady, 
Kirby-Smith, and Templeton, 
497. 


tenella, Baeria, 390. 
Tennessee caves, new finds of Pleisto- 
cene jaguar skeletons from, 497. 
tenue, Stephanostomum, 327, 328. 
tenuis, Colanthura, 118. 
terrens, Aedes (Finlaya), 523, 548. 
Culex, 548. 
-group, Aedes (Finlaya), 519, 521, 
522, 546. 
-gubernatoris-group, 
laya), 517. 
-subgroup, Aedes (Finlaya), 522. 
tessellatus, Pacnephorus, 64. 
testudinum, Grapsus, 81. 
Tetraonidae, 199. 
texanus, Myochrous floridanus, 11, 28. 
Texas, a new subspecies of marine 
isopod from, 575. 
Thamnophis, 482. 
chrysocephalus, 482. 
Thomomys bottae, 264, 265. 
fuscus, 234, 257. 
monticola, 234. 
sp., 234, 264. 
talpoides, 234. 
thorntoni, Aedes, 549. 
Aedes (Finlaya), 521, 549. 
Thrassis campestris, 310. 
pansus, 309. 
Thrassoides campestris, 310. 
Thraupidae, 200. 
Thraupis palmarum, 194, 195. 
thurberi, Gossypium, 301. 
Thysandrena, 408. 
Thysanote, 367. 
pomacanthi, 367. 
thyrsiformis, Chrysogorgia desbonni, 
272. 
tibialis, Myochrous, 7, 11, 29, 30, 34. 


Aedes (Fin- 
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Tigridia sp., 244. 

Timberlake, P. H.; New and _ little- 
known bees of the family 
Andrenidae from California, 378. 

tinkeri, Chaetodon, 485. 

togoi, Aedes (Finlaya), 516, 530, 556. 

Culicelsa, 556. 
-subgroup, Aedes (Finlaya), 
529. 
Tole, 188. 
holmesi, 187. 

tonkinensis, Aedes (Finlaya), 573. 

tortugae, Pseudopecoelus, 322, 323. 

townsendii, Microtus, 257. 

Scapanus, 257. 

toxopeusi, Aedes (Finlaya), 534, 566. 

Toxostoma rufum, 159, 161, 162, 166, 
179, 182, 199. 

Trachandrena, 373. 

trachinoti, Agonurus, 335. 

Aponurus, 337. 

transversum, Lyperosomum, 197. 

transversus, Pachygrapsus, 369. 

Trematodes, dicrocoeliid, from North 
American birds, 157. 

digenetic, from marine fishes of La 
Jolla, Calif., 315. 

trevoris, Andrena, 380. 

Andrena (Pterandrena), 380. 

triangulata, Ianthe, 137. 

Janiralata, 137. 
Janthopsis, 137. 

Trichochalecea, 4. 

Tricillaria occidentalis, 154. 

tricolor, Holocanthus, 362. 

tricornis, Ianira, 139. 

triglae, Stephanostomum, 327. 

trilineata, Hulecoeteomyia, 515, 553. 

trilobata, Rana, 479. 

Rana pipiens, 479. 

tripunctata, Danielsia, 562. 

triradiatus, Diplangus, 332, 337. 

triseriatus, Aedes (Finlaya), 542, 572. 

Culex, 572. 
Protomacleaya, 515. 

tristephanum, Stephanostomum, 327. 

trivirgatus, Mus, 222. 

trowbridgii, Sorex, 257. 

truncatipennis, Conaleaea, 279. 


527, 


tsiliensis, Aedes (Finlaya), 521, 524, 
550. 

-subgroup, Aedes (Finlaya), 522, 
524. 

tuberculatum, Brachylecithum, 166 


(fig.) , 167, 190, 200. 
Tugurium caribaeum, 269. 
Turdidae, 199. 

Turdus migratorius, 161, 162, 199. 

Turtle-ecrab, 81. 

pera cere Haemogamasus, 204, 205, 232, 
233. 

Typophorini, 4. 

Tyrannidae, 199. 

Tyrannus tyrannus, 162, 199. 

tyrannus, Tyrannus, 162, 199. 
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Uca pugilator, 369. 
umbellus, Bonasa, 162, 199. 
Umbrina doncador, 328, 324, 329, 333, 
aT. 
umbrinae, Pseudopecoelus, 322, 337. 
uncata, Hatschekia, 358. 
uncus, Octolasmis, 369, 370 (fig.). 
undulatus, Menticirrhus, 332, 333, 337. 
Micropogon, 336. 
unicinetus, Aedes (Finlaya), 521, 524, 
539, 550. 
-subgroup, Aedes (Finlaya), 522, 
524. 
upatensis, Aedes (Finlaya), 517, 573. 
urocissae, Lyperosomum, 160. 
utahensis, Euhaemogamasus, 205. 


vacca, Damalichthys, 324, 337. 
Van Cleave, see Manter and Van Cleave, 
315. 
vanellicolae, Brachylecithum, 171. 
variegata, Calliactis, 427, (fig.), 429. 
varipalpus, Aedes, 517. 
vas, Cerianthus, 415. 
veliporum, Distomum, 3817. 
veraecrucis, Bothrops nummifer, 483. 
vernonioides, Aplopappus veneta, 379. 
Isocoma veneta, 379. 
veronis, Felis, 501, 502, 510. 
Panthera, 503, 504, 505. 
Verrallina insolita, 549. 
laternaria, 549. 
verrucosum, Lutztrema, 197. 
versicolor, Nemesis, 364. 
vesparia, Spheciospongia, 367. 
vetula, Balistes, 333, 367. 
vexrabilis, Andrena (Stenandrena), 385. 
violaceus, Fulcidax, 455. 
virginianus, Bubo, 175, 177, 199. 
virginicus, Anisotremus, 351. 
volans, Glaucomys, 234. 
Glaucomys volans, 234. 
vulgare, Marrubium, 244. 
vulgaris, Psedopecoelus, 322, 328. 


wagneri, Monopsyllus, 310. 
wahlgreni, Aedes, 517. 
wallacei, Aedes (Finlaya), 520, 545. 
wasselli, Aedes (Finlaya), 526, 557. 
watasei, Aedes, 550. 
Aedes (Finlaya), 528, 550. 
wehri, Athesmia, 195, 199. 
wellmanii, Aedes (Finlaya), 526, 552. 
Danielsia, 552. 
whitei, Myochrous, 7, 11, 32. 
wickhami, Andrena (Trachandrena) 
californica, 375. 
Williams, Lelia Ann, and Hoff, C. Clay- 
ton; Fleas from the Upper Sono- 
ran Zone near Albuquerque, N. 
Mex., 305. 
Wilsonia canadensis, 166, 168, 200. 


xanthonotus, Perognathus, 264. 
xenistii, Opecoelus, 319. 
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Xenosaurus, 481. 
grandis, 481. 


yaguar, Chlamisus, 462 (fig.). 
yunnanensis, Aedes (Finlaya), 539, 572. 
Finlaya, 572. 


Zaus, 342. 

goodsiri, 342. 
zeylonicus, Apogon, 591. 
Zoantha danae, 448. 
Zoantharia, 415, 436. 
Zoanthidae, 438. 
Zoanthus, 444, 445, 446. 

danae, 448 (fig.), 445. 
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Zoanthus depressus, 443 (fig.), 444. 
Zonorchis, 190, 191, 195, 199. 
alveyi, 187 (fig.), 190, 191, 200. 
delectans, 195. 
petiolatum, 192, 
199, 200. 
Zonotrichia albicollis, 170, 171, 191, 200. 
leucophrys, 191, 200. 
Zoogonidae, 332. 
zobsophus, Aedes, 567. 
Aedes (Finlaya), 538, 567. 
zosterophora, Amia, 585. 
Apogon, 585. 
Archamia, 583, 585, 591, 592. 


193 (fig.), 195, 
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